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NOVEL COMPOUNDS 




The present invention relates to substituted piperidine compounds, processes for their 
preparation, pharmaceutical compositions containing them and their use in therapy. 

5 

Chemokines play an important role in immune and inflammatory responses in various 
diseases and disorders, including asthma and allergic diseases, as well as autoinmiune 
pathologies such as rheumatoid arthritis and atherosclerosis. These small secreted 
molecules are a growing superfamily of 8*14 kDa proteins characterised by a conserved 
10 four cysteine motif. The chemokine superfamily can be divided into two main groups 
exhibiting characteristic structural motifs, the Cys-X-Cys (C-X-C) and Cys-Cys (C-C) 
families. These are distinguished on the basis of a single amino acid insertion between die 
NH-proximal pair of cysteine residues and sequence similarity. 

13 The C-X'C chemokines include several potent diemoattractants and .activators of 
neutrophils such as interIeukin-8 (IL-8) and neutrophil-activating peptide 2 (NAP-2). 

The C-C chemokines include potent chemoattractants of monocytes and lymphocytes but 
not neutrophils such as human monocyte chemotactic proteins 1-3 (MCP-1» MCP-2 and 
20 MCP-3), RANTES (Regulated on Activation, Normal T Expressed and Secreted), eotaxin 
and the macrophage inflammatory proteins la and Ip (MIP*la and MIP-IP). 

Studies have demonstrated ths^ the actions of the chemokines are mediated by subfamilies 
of G protein-coupled receptors, among which are the receptors designated CCRl, CCR2, 
25 CCR2A, CCR2B, CCR3, CCR4, CCR5, CCR6, CCR7, CCR8, CCR9, CCRIO, CXCR 1 , 
CXCR2, CXCR3 and CXCR4. These receptors represent good targets for drug 
development since agents which modulate these receptors would be useful in the treatment 
of disorders and diseases such as those mentioned above. 
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In accordance with the present invention, there is therefore provided a compound of 
general formula 



X— 



(D 



wherein 

5 represents a C1-C12 alkyl group optionally substituted by one or more substituents 

independently selected from cyano, hydroxy 1, Ci-Ce alkoxy. Ci-Q alky Ithio and 
C1-C6 alkoxycarbonyl, or 

represents a 3- to lO-membered saturated or unsaturated ring system which optionally 
comprises up to two ring carbon atoms that form carbonyl groups and which optionally 

10 further comprises up to 4 ring heteroatoms independently selected from nitrogen, oxygen 

and sulphur, wherein the ring system is optionally substituted by one or more substituents 

independently selected from halogen, cyano, nitro, hydroxyl, carboxyl, CpQs alkyl, 

C1-C6 hydroxyalkyl, Ci-Ce haloalkyl, C1-C6 alkoxy, carboxy-substituted Ci-Ce alkoxy, 

7 8 

Ci-Q alkylthio, Cj-Ce alkylthiomethyl, C1-C6 alkylcarbonylamino, -NR R , 
7 8 

15 -C(0)NR R , C1-C5 alkylcarbonyloxymethyl, Ci-C6 alkoxycarbonyl. 

C1-C6 alkoxycarbonylpiperazinyl, furyl, phenyl, pyridinyl» pyrazinyl, halophenyU 
thienyl, thienylmethyi, Cj-Ce ^kylbenzyl and 



-6^ 



m isOor 1; 

9 9 9 

20 Q represents an oxygen or sulphur atom or a group NR , C(0), C(0)NR or NR C(0); 

n is 0, 1, 2, 3 or 4, provided that when n is 0, then m is 0; 
2 3 

each R and R independently represents a hydrogen atom or a C1-C4 alkyl group; 

T represents a group NR*^, C(0)NR*^ or NR^^C(0)NR*^; 

12 

each X independently represents a group CH2, CHR or C=0, provided that at least two 

25 groups X simultaneously represent CH2; 
4 5 

R andR each independently represent a hydrogen atom or a C1-C4 alkyl group; 



R represents a phenyl group optionally substituted by one or more substituents 
independently selected from halogen, amino (-NH2), nitro, cyano. sulphonyl (-SO3H), 
sulphonamido (-SO2NH2), Ci-C6alkyl, Ci-Cehaloalkoxy and Ci-C6alkylsulphonyI; 
R and R each independently represent a hydrogen atom or a group selected from 
Ci-C6hydroxyalkyl, C3-C6 cycloalkyl and Ci-Qalkyl optionally substituted by phenyl; 
R^, R^^ and R^ ^ each independently represent a hydrogen atom, or a C1-C4 alkyl or 
cyclopropylmethyl group; and 

each R^^ independently represents a C1-C4 alkyl or cyclopropylmethyl group; 
or a pharmaceutically acceptable salt or solvate thereof. 

In the context of the present specification, unless otherwise indicated an alkyl substituent 

or an alkyl moiety in a substituent group may be linear or branched. Examples of alkyl 

groups/moieties containing up to twelve carbon atoms include methyl, ethyl, n-propyU 

isopropyl, n-butyl. isobutyl, tert-butyl, n-pentyl, n-hcxyl, n-heptyl, n-octyl, n-nonyl, 

n-decyl, n-undecyl and n-dodecyl groups. A C1-C6 hydroxyalkyl group will comprise at 

least one hydroxyl group (e.g. one, two or three hydroxyl groups) which may be attached 

to an internal or terminal carbon atom of the alkyl chain. Similarly, a carboxy-substituted 

C1-C6 alkoxy group will comprise at least one carboxyl group (e.g. one, two or three 

carboxyl groups) which may be attached to an internal or terminal carbon atom of the alkyl 

chain. A Cf-C^ haloalkyl or C1-C6 haloalkoxy group will comprise at least one halogen 

atom (e.g. one, two, three or four halogen atoms independently selected from fluorine, 

chlorine, bromine and iodine) which may be attached to an internal or terminal carbon 

atom of the alkyl chain. A halophenyl group will comprise from 1 to 5 halogen atoms 

independently selected from fluorine, chlorine, bromine and iodine. A Ci-Q alkylbenzyl 

group will comprise at least one Cj-Ce alkyl group (e.g. one, two or three Ci-Q 

groups) attached to the phenyl ring of the benzyl moiety. If there is more than one Ci-C^ 

alkyl group attached to the phenyl ring, the groups may be the same or different. In a 

Ci-Q alkoxycarbonylpiperazinyl substituent group, the piperazinyl moiety is attached 

9 

through a nitrogen atom to the carbonyl moiety. When T represents C(0)NR , it should be 
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understood that the nitrogen atom is attached directly to the six-membered heterocyclic 
ring in formula (I). 

The group may represent a C1-C12, preferably C)-Cio, more preferably C1-C5, alkyl 
5 group optionally substituted by one or more (e.g. one, two, three or four) substituents 

independently selected from cyano, hydroxyl, CpCe. Preferably C1-C4, alkoxy, Ci-Ce, 
preferably C1-C4, alkylthio and C1-C5 alkoxycarbonyl, preferably C1-C4 alkoxycarbonyl. 

The group may alternatively represent an optionally substituted 3- to lO-membered 
10 saturated or unsaturated ring system which optionally comprises one or two ring carbon 
atoms that form carbonyl groups and which optionally further comprises one, two, three or 
four ring hcteroatoms independently selected from nitrogen, oxygen and sulphur. 
Examples of ring systems that may be used which can be moncyclic or polycyclic include 
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl. phenyl, pyrazolyl. fiiryl, thienyl, 
15 imidazolyl, quinolinyl (e.g. 2-quinolinyl, 3-quinolinyl or 4-quinolinyl), pyridinyl (e.g. 2- 
pyridinyl, 3-pyridinyI or 4-pyridinyl), l,3-ben20dioxolyl, thiazolyl, benzimidazolyl, 
oxadiazolyl (e.g. 1^,4-oxadiazolyl), triazolyl (such as 1,23-lriazolyl or 1.2.4.triazolyl). 
benzothiazolyl, pyrimidinyl (e.g. 2-pyrimidinyl or 4-pyriniidinyl), benzothienyl. 



20 




The ring system of R may be optionally substituted by one or more (e.g. one, two, three or 
four) substituents independently selected from halogen (e.g. fluorine, chlorine, bromine or 
iodine); cyano; nitro; hydroxyl; carboxyl; C1-C6, preferably C1-C4, alkyl (especially 
methyl or ethyl); C1-C6, preferably C1-C4, hydroxyalkyl; Ci-Ca. preferably C1-C4, 
haloalkyl (e.g. trifluoromeihyl); Ci-Ce, preferably C1-C4, alkoxy (especially mcthoxy. 
ethoxy, n-propoxy or isopropoxy); carboxy-substituted C1-C6, preferably C1-C4, alkoxy; 
Ci-C6» preferably C1-C4, alkylthio (especially methylthio, cthylthio. n-propylthio and 
lert-butylthio); Ci-Q, preferably C1-C4, alkylthiomethyl (particularly methylthiomethyl); 
C1-C6, preferably C1-C4, alkylcarbonylamino (especially methylcaibonylamino); 
-NR^R^; -C(0)NR^R^; Ci-Ce. preferably C1-C4, alkylcarbonyloxymcthyl (particularly 
methylcarbonyloxymethyl); Ci-Ce, preferably Ci-C4, alkoxycarbonyl (especially 
methoxycarbonyl or ethoxycarbonyl); C1-C5, preferably C1-C4, 

alkoxycarbonylpiperazinyl; furyl; phenyl; pyridinyl; pyrazinyl; halophenyl (especially 
chlorophenyl); thienyl; thienylmethyl; C1-C6, preferably C1-C4. alkylbenzyl (particularly 

methylbenzyl); and 




Preferably, Q represents a sulphur atom or a group NH, C(0) or NHC(O). 
Preferably T represents a group NH. C(0)NH or NHC(0)NH. 
Preferably, all four groups X represent CHa- 

It is preferred that each R^ and R^ independently represents a hydrogen atom or a methyl 
group, especially a hydrogen atom. 



R and R preferably each represent a hydrogen atom. 

R^ represents a phenyl group optionally substituted by one or more (e.g. one, two, three or 
four) substituents independenUy selected from halogen (e.g. fluorine, chlorine, bromine or 
iodine), amino, nitro, cyano, sulphonyl, sulphonamido, C i -€5, preferably C1-C4, alkyl, 
C1-C6, preferably Ci-C4, haloalkoxy and Ci-Ce. preferably C1-C4, alkylsulphonyl. 

R^ is most preferably a phenyl group substituted by halogen. 

R^ and R^ each independently represent a hydrogen atom or a group selected from Ci-C^, 
preferably C1-C4. hydroxyalkyl, C3-C6 cycloalkyl (cyclopropyU cyclobutyl, cyclopentyl 
or cyclohexyl) and C1-C6, preferably C1-C4, alkyl optionally substituted by phenyl (e.g. 
one or two phenyl groups). 

Most preferably, R^ and R^ each independently represent a hydrogen atom, or a group 
selected from C2 hydroxyalkyl, cyclopropyl and C1-C2 alkyl optionally substituted by 
phenyl. 

Particularly preferred compounds of Ac invention include: 

N-[l-(3.4-DfchlorDbenzyl)-4-piperidinyll-N<4-mettiylben2yl)^^ 

N-[4-({ [ H3,4-DichIorobenzyI)-4-piperidinyl]anuno}mcAyl)phenyl]acetamidc, 

3-( { [ 1 -(3,4-Dichlorobenzyl)-4-piperidinyllamino}meAyl)phenol, 

N-[(4.C:hloro.l-methyl-lH-pyra2ol.3-yl)methyl]-K3,4^chIorobenzyl)-^^ 

N.[l.(3,4-Dichlorobenzyl)-4-piperidinyll-N-I(5-metfiyl-2.furyl)mefliyl]amm 

N-1 1 -(3,4-I>ichloroben2yl)-4-piperidinyl]-N-(4-nitroben2yl)aminc. 

N-Ben2yH-(3,4-dichlorobenzyI)-4-piperidinamine. 

N-[ 1 ^3.4.Dichlorobenzyl)-4-piperidinyl]-N-(4-fluorobenzyl)amine, 

N-(2,6-Dichloroben2yl)- 1 -(3,4-dichlorobenzyl)-4-piperidinamine, 

N. 1 -Bis(3,4-dichlorobeh2yI)-4-piperidinamine. 

N-[l-(3,4-Dichlorobenzyl)-4-piperidinyll-N-<2i>yridinylmetiiyl)amine, 



N.[l-(3,4-Dichloroben2yl)-4-piperidinyl]-N-[(3-methyl-2-thienyl)methyl] 
N-[l-(3,4-Dichloroben2yl)-4-piperidinyl]-N-[{5-methyl-2-thienyI)methyl] 
5-( { [ l-{3,4-Dichlorobeiizyl)-4-piperidinyl]amino}methyl)-2-methoxyphenol, 
4-( { [ l-(3,4-Dichloroben2yl)-4-piperidinyl]amino}methyl)-2-nitrophenol, 

3- ( { [ 1 -(3,4-Dichloroben2yl)-4-pipcridinyl3amino }inelhyl)-4H-chromen-4-one, 
N-[(5<:hloro-l,3-dimethyl-lH-pyrazol-4-yl)methyl]-l-(3,4-dichloroben2yl^ 
piperidinamine, 

N-[(4-Chloro- 1 H-pyrazol-3-yl)methyl]- 1 -(3,4-dichloroben2yI)-4-piperidinamine, 
N-[ 1 K3,4-Dichlorobeii2yl)-4-piperidinyl]-N- { [ H4-methylben2yl)- 1 
yl]methyl} amine. 

N-[l.(3,4-Dichloroben2yl)-4-piperidinyI]-N-[(2-phcnyl-lH-imidazol-4^ 

N-[(2-Chloro-3-quinolinyl)methyl]- 1 -{3,4-dichlorobcn2yl)-4-pipcridinamine. 

N-[l-(3,4-Dichloroben2yl)-4-piperidinyl]-N-((6-methyl-2-pyridinyl)methyllam 

N-[ 1 -(3,4-Dichloroben2yl)-4-piperidinyl]-NK3-quinolinylmethyl)amine, 

[5-( { [ 1 -(3 ,4-Dichloroben2yl)-4-piperidinyl]amino } methyl)-2-furyl]methyl acetate, 

4- ( { [ 1 -(3 ,4-Dichloroben2y l)-4-piperidinyl]amino } methyl)- 1 ,5-dimethyl-2-phenyl- 1 ,2- 
dihydro-3H-pyrazol-3-one, 

N.[l-(3,4-Dichloroben2yl)-4-piperidinyl]-N-(4-pyridinylmethyl)amine, 

5- ({[l-(3,4-DichlorobenzyI)-4-piperidinyl]amino}methyl)-2-nitrophenol, 
N-[2-(tert-Butylsulfanyl)ben2yl3- 1 -.(3,4-dichlorobcn2yl)-4-piperidinamine, 
N_[1^3,4-DichIoroben2yl)-4-piperidinyI]-N-(4-ethyIbcnzyl)amine, 

5-( { [ 1 -(3,4-Dichlorobcn2yI)-4-piperidinyl]amino } methyl)-2-hydroxyben2oic acid, 
N-( 1 ,3-BcnzodioxoI-4-ylmethyl)- 1 -(3,4-dichlon>benzyl)-4-piperidinamine, 
N-[ 1 ^3,4-Dichloroben2yl)-4-piperidinyl]-N-( 1 ,3-thiazol'2-ylmcthyl)amine, 
N-[l-(3,4-Dichlorobenzyl)'4-piperidinyl3-N-[(5-ethyl-2-furyl)methyl]amine, 
N-[l-(3,4-Dichloroben2yl)-4-piperidinyl]-N-(2-quinolinylmethyl)aminc, 
pf.[1^3^4.Dichloroben2yl)-4--piperidinyl]-N-(4-quinolinylmethyl)amine, 
5-( { ( l-(3 AI>ichlorobcnzyl)-4.piperidinyl3amino }methyl)-2-hydroxy-3-me 
acid, 

N-[(4-Bi0mo-lH-pyra2oI-3-yl)mcthyl]-!-(3,4KlichlorobeiuEyl)-4^ 
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2- [2-( { [ 1 -(3 .4-Dichloroben2yl)-4-piperidinyl]aniino ) methyl)-6-methoxyphenoxy]acetic 
acid, 

N-[(4-Bromo- 1 -methyl- lH-pyrazoI-3-yl)methyl]- l-(3,4Hi!chlorobenzyl)-4-piperidinamine, 
^T.j 1 4.Dichloroben2ylH-piperidinyll-N-(4-iodobenzyl)amine, 

3- ( { [ 1 -(3 ,4-Dichloroben2yl)-4-piperidinyl]amino ) methyl)-6,7-dimethyMH-chromen-4- 
one, 

N-[lK3,4-Dichloroben2yl)-4-piperidinyl]-N-(4-isopropoxybenzyl)amine. 
N-[ 1 -(3 .4-Dich lorobeii2yl)-4-piperidinyl] -N-[( 1 -methyl- 1 H-benzimidazbI-2- 
yl)methyl]ainine, 

N-[l-(3^/^Dichlorobcn2yl)-4-pipcridinyI]-N-(3-mcthylbenzyl)amine, 

N-[ 1 .(3,4->DichIorobenzylM-piperidinyl]-N-(3-pyridinylmethyl)amine, 

N-[l-{3,4-I>ichIorobenzyl)-4-piperidinyl]-N-(2,4-dimethylbenzyl)am 

Ethyl 5-({ [l-(3,4-dichlorobenzyl)-4-pipcridinyl]anuno}methyl)-2-methyl-3-f^ 

N-[l-(3,4-Dichlorobenzyl)-4^ipcridinyl]-3-furanudc, 

N-[ 1 -(3.4-Dichloroben2yl)-4-piperidinyl]-4-[3-(4-pyridinyl> 1 ,2,4-oxadia2ol-5- 
yl]butanamide, 

2- { I5K 1 -Ben2yl.2-oxo-l .2-dihydix)-3-pyridinyl)-4-methyMH-i;2,4-tri 
N-[ l-(3,4-dichlorobenzyl>4-piperidinyl]propanaznide, 
N-[l-(3,4-Dichloroben2yl)-4-piperidinyl]-6-methoxy-4-quinolinecaibox^ 
N-Il-(3,4-Dichloroben2yl)-4-piperidinyl]-2-(2-furyl)-4-qulnolineca 
N-tH3ADichloroben2yl)-4-piperidinyl]-4-(2-mcAyl-l-oxo-l,2-dihydro 
isoquinoIinyObutanamide, 

3- ( 1 .3-Benzothiazol-2-ylsulfanyl)-N-[ K3,4-djchlorobeii2yl)-4-piperidi 

N-[ I -(3 ,4-Dichloroben2yl)-4-piperidinyl]-2-(3,5-dimethoxyphenyl)aceiamide, 
N-( 1 -(3 .4-Dichloroberayl)-4-piperidiiiyl]-2-(2-inctfioxyphenyl)acetainide, 
2-t5-Chlon>^2-oxo- 1 ,3-ben20thiazol-3(2H)-yl]-N-[ H3,4KUchIorobeii2y^ 
piperidinyl]acetamide, 

N-[l-(3,4-Dichlorobenzyl)-4-piperidinyl3-2-[(4.6-dimcthyl-2- 
pyrimidinyOsulfanyljacetamide. 

2-( 1 -Benzothiophen-3-yl)-N-[ 1 -(3,4-dichlorobenzy l)-4-piperidinyl]acetaniide. 



N.[l-(3,4-Dichlorobenzyl)-4-piperidinyl]-4-(3,4-dimethoxyphenyl)b^^ 

S-Cyclohexyl-N-t 1 -(3,4-dichlorobenzyl)-4-piperidinyl]pentanainide, 

N-[ 1 .(3,4-Dichloroben2yl)-4.piperidinyl]-3-fluoro-2-incthylben2ainide, 

N- 1 — [ 1 -(3 ,4-Dichlorobenzy])-4-piperidinyl]-N-2~( 1 -phenylediyDphthalamide, 

2-Cyclopentyl-N-[K3,4-dichlorobcn2yl)-4-pipcridinyl]acct^^ 

4-ChIoro-N-[ 1 -(3,4-^chlorobenzyl)-4-piperidinyl]-2-nitroben2amide, 

2,2-Dichloro-N-1 1 .(3.4-dichlorobenzyl)-4-piperidinyl]- 1 -methylcyclopropanecarboxamidc. 

tert-Butyl 4-[5-({ (l-(3,4-dichloroben2yl)-4-pipcridinyl]aiTuno}caibonyO^^^ 

methoxyphenyl]- l-piperazinecarboxylate, 

N-[l.(3.4-Dichlorobenzyl)-4-piperidinyl]-5-oxo-l-(2-tfucnylmcA^^ 
pynrolidinecarboxamide, 

lsf.[l.(3,4-Dichlorobenzyl)-4-piperidinyl]-3-(2-oxo-13-bcnzoxM^^ 
N-[ 1 -{3.4-Dichlorobeiizyl)-4-piperidinyl]-4-fluorobenzamidc, 
N-[l-(3,4-Dichlorobcn2yl)-4-piperidinyl]-2-methylbeii2ainide. 
N-[ 1 -(3,4-Dichloroben2yl)-4-piperidinyl]-3-methylbenzainide, 
N-[l-(3,4-DichIorobenzyl)-4-piperidinyl]-4-(hydroxymethyl)benzamide, 
N^l^-[l,(3,4-Dichlorobeiizyl)-4-piperidinyl]-N'-2— {2-[(methylsulfm^^^ 
pyrimidinyl } - 1 ,2-etfianediainine, 

N^l_[l.(3,4-Dichlorobenzyl)-4-piperidinyll-N^2---[2Kmethylsul^^ 
(trifluoromethyl)-4-pyrimidinyll- 1 ,2-ethanediaininc, 

N^l-..[l.(3,4-Dichlorobenzyl)-4-piperidinyl]-N~2— I5-methoxy-2-(methyl^ 
pyrimidinyl]-! ,2-ethanediamine, 

2K{4-[(2-{[l-(3,4-Dichloroben2yl)-4-piperidinyl]ainino}cthyl)aininol-^^ 
pyrimidinyl } amino)- 1 -cdianol, 

N^-(2- ( 1 1 -(3,4-Dichloroben2yl)-4-piperidinyllainino }cthyl)-6-nicthyl-2.4- 
pyrimidinediamine, 

N-4--(2-{(l-(3,4-Dichlorobenzyl)-4-piperidinyl]ainino}ethyl)-N-2-,6-^ 
pyrimidinediamine, 

2-Chloto-N--4-K:yclopropyI-N-6-K2-{(H3»4-dichlorobera 
piperidinyUamino }ethyl)-4.6-pyrinudincdiaininc. 
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N- 1 —1 1 -(3.4-Dichlorobenzyl)-4-piperidinyl]-N-2-K4-phenyl-2-pyrimidinyl)> 1 ,2- 
ethanediamine, 

N^1.41-(3,4-Dichloroben2yl)-4-piperidinyl3-N-2---[4-{trifluorom 
1 .2-cthanediamine, 

N^l^-[l.(3,4.Dichloroben2yl)-4-piperidinyl]-N-'2~-[4-(propylsulfany0 
1 ,2-ethanediamine, 

N.2--(2- { [ K3,4-Dichlorobcn2yl)-4-piperidinyl]amino)ethyl)-N--4-,6Kliraethy 
pyrimidinediamine, 

N.4..Cyclopropyl-N-2---(2-{[l-(3,4^chlorobenzyl)-4.piperidihyl]am 
pyrimidinediamine, 

N-l--[l-(3,4-Dichlorobenzyl)-4-pipcridinyl]-N-2--[4-(3.pyridinyl^^^ 
ethanediamine, 

N-l-[l-(3,4-Dichlorobenzyl)-4-pipcridinyl]-N--2--I4.(3-thienylV^^ 
ethanediamine, 

N-^l^-[l-(3,4-DichlorobenzylM-pipcridinyl]-N-2-[4.(2-t^^ 
ethanediamine, 

N-l-[l-(3,4.Dichlorobcnzyl)-4.piperidinyl]-N--2--(l-meA^^ 
d]pyrimidin-4-yl)- 1 ,2-cthanediamine, 

N~l---[l-(3,4-DichlorobenzyI)^pipcridinyll-N--2'--(lH-purin-^^ 

1 1 .(3,4-Dichloix)ben2yl)-4-piperidinyI]-N~2--(5-mcthyIthieno[23^^ 

yl>l ,2-ethanediainine» 

1 i-(3,4-Dichloroben2yl)-4-piperidinyl]-N-2-«-<7-methylthieno[3;2-d]py^ 

yl)-l ,2-ethanediamine, 

1 -[ 1 -(3,4-Dichlorobcnzyl)-4-pipcridinyl]-N-2---K9-niethyl-9H-puri^ 1 ,2- 

ethanediamine, 

N-[ 1 -(3,4-Dichloroben2yI)-4.piperidinyl]-2- { (5-(trifluoroniethyl)-2- 
pyridiny l]sulfanyl ) acetamide, 

N-[l-(3,4-DichlofDben2yl)-4-piperidinyl]-2-(5-methyl.l.^^ 
yOacetamide, 

N-t 1 -(3,4-DichiorobenzylM-pipcridinyl]-5-oxo-5-phcnylpentanainidc, 
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2.[2-(4-Chlorophenyl)-5-memyl-13-thia2ol-4-yl]-N-[H3,4-dichlorote^ 
piperidinyllacetamide, 

N-[l.(3,4.Dichlorobenzyl)-4-piperidinyl]-2-(phenylsulfanyl)acctamide^ 

N-[l-(3,4.Dichloroben2yl)-4-piperidinyl]-2-(4-fluorophenyI)acetamide, 

N.[ 1 -(3 ,4-Dichloroben2yl)-4-piperidinyl]-2.I2-(2-pyra2inyl)- 1 ,3-thia2ol-4-yl]acetaniide, 

N-[l-(3.4-DichIoroben2yl)-4-piperidinyl]-2-[(5-phcnyl-2-pyrimidinyl)sulfm 

N-[l-(3,4-Dichlorobenzyl)-4-piperidinyl]-3-[3K2-pyridinyl)-l,2,4-oxadiazol-5- 

yllpropanamide, 

N- [ 1 -(3 ,4-Dichlorobenzyl)-4-pipcridinyl] - 1 H-ben2imidazol-2-amine, 

2-{ [1 .(3,4-Dichloroben2yl)-4-piperidinyl3ainino}-N-(3-methoxyphenyl)ace^ 

dihydrochloride salt, 

N-[ 1 -(3,4-Dichlorobenzyl)-4.piperidinyl]-N -(3.4^chlorophenyi)urea, 
N.[ 1 -{3,4-Dichlorobenzyl)-4-piperidinyl]-N -(3-methoxyphenyl)urea, and 

1 .(3,4-Dichlorobenzyl)-4-piperidinyl]-N-(4-methoxybcnzyl)aminc, dihydrochloride 

salt. 

The present invention further provides a process for the preparation of a compound of 
formula (I) which comprises: 

2 3 3 10 

(a) when n is at least 1 , the CR R group attached direcdy to T is CHR and T is NR , 

reacting a compound of general formula 



wherein n'is 0 or an integer from 1 to 3 and R , R , R . m and Q are as defined in formula 
(I), with a compound of general formula 



R'-(Q)m(CR'R\-C^ 



(ID 




or a salt thereof, wherein X. R^, R^> R* and R^^ are as defined in formula (I), in the 



presence of a reducing agent; or 



12 



(b) when n is at least 1 , the CR^R^ group attached direcUy to T is C{Ci-C4 alkylh and T 



is NR**^, reacting a compound of general fonnula 



I 

" (IV) 

2' 3' 

wherein n' is 0 or an integer from 1 to 3, R and R each independenUy represent a 
C1-C4 alkyl group, and r\ R^, R^, R^° m and Q are as defined in fonnula (1). with a 
compound of general formula 

X— X 

o=( n-cr*r''-r* 

X— X (V) 
wherein X. R**. and R*^ are as defined in formula (I), in the presence of a reducing 
agent; or 

(c) when T is C(0)NR^°, reacting a compound of general fonnula 

\OH(VD 

wherein r', R^, R^, Q, m and n are as defined in fonnula (1), with a compound of formula 
(III) or a salt thereof as deflned in (a) above; or 

9 ... 1 ,1 



(d) when m is 1 and Q is NR . reacting a compound of general formula (VII), R - L , 
wherein represents a leaving group (e.g. a halogen atom) and r' is as defined in 
formula (I), with a compound of general formula 



X — X 

nhr'^cr'rVt — ( /I— cr*r*-r' 

X— X 



(Vffl) 
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or a salt thereof, wherein n, T. X, R^, R^, r'^. R^. R^ and R^ arc as defined in formula (1); 
or 



(c) when at least one of R^ and R represents a hydrogen atom, reacting a compound of 
general formula 



R^-<Q)„-(CR^rVt ( ,NH 



(DC) 

or a salt thereof, wherein R^ R^. R^, Q, m, n. X and T are as defined in formula (1). with a 
compound of general formula (X). R* - C(0) - R^^. wherein R^ represents a hydrogen 
atom or a C1-C4 alkyl group and R^ is as defined in formula (I), in the presence of a 
reducing agent; or 

(f) reacting a compound of formula (K) as defined in (e) above, widi a compound of 
general formula 



n6 



(XD 



wherein represents a leaving group (e.g. a halogen atom) and r"^, and R^ are as 
defined in formula (I); or 

(g) when T is NR^^, reacting a compound of general formula 

R^-(Q)„-(CR^R\- 

wherein represents a leaving group (e.g. a halogen atom) and R , R . R , m, n and Q 
are as defined in formula (I), with a compound of formula (HI) or a salt Aereof as defined 
in (a) above; or 

(h) wheoT is NHC(0)NR^^. reacting a compound of general formula 
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wherein r\r^. R^. Q, m and n are as defined in formula (I), with a compound of formula 
(HI) or a salt thereof as defmed in (a) above; 

and optionally after (a), (b), (c). (d). (e), (f). (g) or (h) forming a pharmaceutically 
acceptable salt or solvate of the compound of forraxila (I) obtained. 

Compounds of formulae (H) to (Xm) are either commercially available, or are known in 
the literature or may be prepared using known techniques. 

It will be appreciated by those skilled in the art that in the processes of the present 
invention certain functional groups such as hydroxyl or amino groups in the starting 
reagents or intermediate compounds may need to be protected by protecting groups. Thus, 
the preparation of the compounds of formula (1) may involve, at an appropriate stage, the 
addition and subsequent Temoval of one or more protecting groups. 

The protection and deprotection of functional groups is described in Protective Groups in 
Organic Chemistry', edited by J.W.F. McOmie, Plenum Press (1973) and Protective 
Groups in C^ganic Synthesis'. 2nd edition, T.W. Greene and F.CM. Wuts, Wiley- 
Interscience (1991). 

Certain compounds of formula (I) are capable of existing in stereoisomeric forms. It will 
be understood that the invention encompasses the use of all geometric and optical isomers 
of the compounds of formula (1) and mixtures thereof including raccmates. The use of 
tautomers and mixtures thereof also form an aspect of the present invention. 

The compounds of the invention and intermediates may be isolated from their reaction 
mixtures, and if necessary further purified, by using standard techniques. 
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The compounds of formula (I) have activity as phannaceuticals, in particular as modulators 
of chemokine receptor activity. More particularly, the compounds have utility as 
modulators of the activity of chemokine receptors CCRl and/or CCR3. 

A further aspect of the invention involves the use of a compound of general formula (I) in 
the treatment of conditions or diseases in which modulation of chemokine receptor activity 
is beneficial. 

Thus, compounds of general formula (I) may be used in the treatment of autoimmune, 
inflammatory, proliferative and hyperproliferative diseases and immunologically-mediated 
diseases including rejection of transplanted organs or tissues and Acquired 
Immunodeficiency Syndrome (AIDS). Examples of these conditions include: 

(1) (the respiratory tract) obstractive airways diseases including chronic obstructive 
pulmonary disease (COPD); asthma, such as bronchial, allergic, intrinsic, extrinsic and 
dust asthma, particularly chronic or inveterate asthma (e.g. late asthma and airways hyper- 
responsiveness); bronchitis; acute, allergic, atrophic rhinitis and chronic rhinitis including 
rhinitis caseosa, hypertrophic rhinitis, rhinitis purulenta, rhinitis sicca and rhinitis 
medicamentosa; membranous rhinitis including croupous, fibrinous and 
pseudomemGranous rhinitis and scrofoulous rhinitis; seasonal rhinitis including rhinitis 
nervosa (hay fever) and vasomotor rhinitis; sarcoidosis, farmer's lung and related diseases, 
fibroid lung and idiopathic interstitial pneumonia; 

(2) (bone and Joints) rheumatoid arthritis, osteoarthritis, seronegative 
spondyloarthropathies (including ankylosing spondylitis, psoris^c arthritis and Rcitcr's 
disease), Behcet's disease, Sjogren's syndrome and systemic sclerosis; 

(3) (skin) psoriasis, atopical dermatitis, contact dermatitis and other eczmatous 
dermitides, seborrhoctic dermatitis. Lichen planus. Pemphigus, bullous Pemphigus, 
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Epidermolysis bullosa, urticaria, angiodermas, vasculitides, erythemas, cutaneous 
eosinophilias, uveitis. Alopecia areata and vernal conjunctivitis; 

(4) (gastrointestinal tract) Coeliac disease, proctitis, eosinopilic gastro-enteritis, 
mastocytosis, Crohn's disease, inflammatory bowel disease, irritable bowel syndrome, 
ulcerative colitis, food-related allergies which have effects remote from the gut, e.g.. 
migraine, rhinitis and eczema; 

(5) (other tissues and systemic disease) multiple sclerosis, atherosclerosis. Acquired 
Immunodeficiency Syndrome (AIDS), lupus erythematosus, systemic lupus, 
erythematosus, Hashimoto's thyroiditis, myasthenia gravis, type I diabetes, nephrotic 
syndrome, eosinophilia fascitis, hyper IgE syndrome, lepromatous leprosy, sezary 
syndrome and idiopathic thrombocytopenia pupura; and 

(6) (allograft rejection) acute and chronic following, for example, transplantation of 
kidney, heart, liver, lung, bone marrow, skin and cornea; and chronic graft versus host 
disease. 

Thus, the ptesent invention provides a compound of formula (I), or a pharmaceutically- 
acceptable salt or solvate thereof, as hereinbefore defined for use in therapy. 

In a further aspect, the present invention provides the use of a compound of formula (I), 
a pharmaceutically acceptable salt or solvate thereof, as hereinbefore defined in the 
manufacture of a medicament for use in therapy. 

In the context of the present specification, Ae term "therapy" also includes -prophylaxis 
unless there are specific indications to the contrary. The terms "therapeutic" and 
"therapeutically" should be construed accordingly. 
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Prophylaxis is expected to be particularly relevant to the treatment of persons who have 
suffered a previous episode of, or are otherwise considered to be at increased risk of, the 
disease or condition in question. Persons at risk of developing a particular disease or 
condition generally include those having a family history of the disease or condition, or 
those who have been identified by genetic testing or screening to be particularly 
susceptible to developing the disease or. condition. 

The invention also provides a method of treating an inflanmiatory disease in a person 
suffering from, or at risk of, said disease, which comprises administering to the person a 
therapeutically effective amount of a compound of formula (I), or a pharmaceutically 
acceptable salt or solvate thereof, as hereinbefore defined. 

For the above-mentioned therapeutic uses the dosage administered will, of course, vary 
with the compound employed, the mode of administration, the treatment desired and the 
disorder indicated. 

The compounds of formula (I) and pharmaceutically acceptable salts and solvates thereof 
may be used on their own but will generally be administered in the form of a 
pharmaceutical composition in which the formula (I) compound/salt/solvate (active 
ingredient) is in association with a pharmaceutically acceptable adjuvant, diluent or carrier. 
Depending on the mode of administration, the pharmaceutical composition will preferably 
comprise from 0.05 to 99 %w (per cent by weight), more preferably from 0.05 to 80 %w, 
still more preferably from 0.10 to 70 %w, and even more preferably from 0.10 to 50 %w, 
of active ingredient, all percentages by weight being based on total composition. 

The present invention also provides a pharmaceutical composition comprising a compound 
of formula (I), or a pharmaceutically acceptable salt or solvate thereof, as hereinbefore 
defined, in association with a pharmaceutically acceptable adjuvant, diluent or carrier. 
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The invention further provides a process for the preparation of a pharmaceutical 
composition of the invention which comprises mixing a compound of formula (I), or a 
pharmaceutically acceptable salt or solvate thereof, as hereinbefore defined, with a 
pharmaceulically acceptable adjuvant, diluent or carrier. 

The pharmaceutical compositions may be administered topically (e.g. to the lung and/or 
airways or to the skin) in the form of solutions, suspensions, heptafluoroalkane aerosols 
and dry powder formulations; or systemically, e.g. by oral administration in the form of 
tablets, capsules, syrups, powders or granules, or by parenteral administration in the form 
of solutions or suspensions, or by subcutaneous administration or by rectal administration 
in the form of suppositories or transdermally. 

The present invention will be further explained by reference to the following illustrative 
examples. 

Examples 1-47 

(i) terl-Butyl l-(394-diclUorobenzyI)-4-pipeiidinylcarbaiiiale 




Sodium triacetoxjijorohydride (6g) was added to a stiired solution of 3,4- 
dichlorobenzaldehyde (4.2g} and I ,l-dimethylethyl-4^iperidinyl carbamate (4g) in 
dichloromethane (SOml). The mixture was stirred at room temperature for 4h then 
partitioned between ethyl acetate and aqueous sodium hydrogencarbonate. The organic 
layer was washed with water, dried and evaporated under reduced pressure. The residue 
was triturated with ether to give a white solid (3.Sg). Used directly. 

(ii) l-(3,4-INcliIorobenzyl)-4-pipeifdiiiaiiiiiie, di-trifluoroac^te salt 
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CI 

2CF3CO2H 



The product from step (i) (3.5g) was treated with trifluoroacetic acid (lOml) in 
dichloromethane (40inl). After 72h, the solution was evaporated, the residue triturated 
with ether and the solid (4.3g) collected. 

MS: APCI(+ve) 259/61 (M+1) 

(iii) Examples 1-47 

The product from step (ii) (2mg), the appropriate aldehyde (2 equivalents), sodium 
triacetoxyborohydride (3 equivalents) and diisopropylethylamine (2 equivalents) in 
acetonitrile (0.08ml) and l-methyI-2-pyrrolidinone (0.12ml) was left at room temperamre 
for 24h. The reaction mixture was evaporated to dryness and the residue dissolved in 
dimethylsuphoxide (0.4ml), 

Exanqile 1 

N41-(3,4-DicMorobeiizyI)-4-ptperidinyl]-NK4-inethyll^ 




MS: APCI(+ve) 363 (M+1) 
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Example 2 

N-I4-({[l-(3,4-DichIoroben2yO-4-pip€ridmyl]amino}methyl)phenyl]a 




MS: APCI(+ve) 406 (M+1) 



EicampleS 

3-({[l-(3^-IMcliIorobeii27l)-4-piperi€linyl]aiiu^ 




MS: APCI(+ve) 365 (M+1) 
Example 4 

N4(4-CMoro.l-methyMH-pyrazol.3.yl)methyl]-l-(^^^ 
plperidinamine 




MS:APCH*ve) 389 (M+1) 
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Examples 

N-[l*(3,4-Dichlorobeiizyl)-4-piperidinyl]-N-[(5-methyl-2-f^ 




MS: APCI(+ve) 353 (M+1) 
Example 6 

N-[l-(3,4-INchlorobeiizyl)-4-pipeiidinyI]-N-(4-nitrobeiizyl)^^ 




MS: APCI(+ve) 394 (M+1) 
Example? ^ 

N-Benzyl"lK3,4Hiiciii<Hi>bciizyl)-4'pqieridinamine 




MS: APCI(+ve) 349 (M+1) 




Example 8 

N-[l-<3,4-Dichloroben2yI)-4-piperidinyI]-N-(4-fliiorobenzyI^^ 




MS: APCI(+ve) 367 (M+1) 



Example 9 

N-(2,6-DichlorobenzyI)-l-(3,4-diclUorobenzyl)-4-piperidi^^ 




a a 



MS: APCI(+ve) 419 (M+1) 



Example 10 

N,l*Bis(3»4-dicUorobeiizyl)-4-piperidiiiamiiie 




MS: APCI{+ve) 419 (M+I) 
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Example 11 

N-[I-(3,4-Dichlorobenzyl)-4-piperidinyl]-N-(2-pyridinylmethy])^ 




MS:APCI(+ve) 350 (M+1) 
Example 12 

N41-(3,4-Dichlorobenzyl)-4-piperidinyl]-N-[(3-methyl-2-tluenyI)met^^^ 




MS:APCI(+ve) 369 (M+1) 
Example 13^ 

N-[l-<3,4-DIclilorobeiizyl)-4-plpei1dinyI]-N-[(5^^ 




MS: APCI(+vc) 369 (M+1) 



24 



Example 14 

5-({ri-(3,4-DichIoroben2yl)-4-piperidinyI]ainino}incth3i)-2-iiicth^ 

HO 




MS: APCI(+ve) 395 (M+1) 



Exanqile 15 

4-({[l-(3»4-INchlorobenzyl)'4-piperidinyl]aniino}iiiethyl)-2^ 




MS:APCI(+ve) 410 (M+1) 



Example 16 

3K{[l-(3y'^Dlchlorobeiizyl)-4«piperidinyl]aiiuno}ii^ 




MS: APCI(+vc) 417 (M+1) 



F2214 
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Example 17 

N-[(5*aiIoro-l^-dimethyl-lH-pyrazoM-yI)methyI]-l-(3,4-dicM^ 
piperidinamine 




5 MS: APa(+ve) 403 (M+1) 
Example 18 

N-[(4-Oiloro-lH-pyrazol-3-yl)methyI]-l-(3,4Hli€hIorobe^ 




10 MS: APCK+ve) 373 (M+1) 
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Exanq>kl9 

N-[l-(3,4-DichIorol>eiizyl)-4-piperidinyl]-N-{[l-(4-methyIb^ 
yl]ineth>i}aiiiine 




MS:APCI(+vc) 443 (M+1) 
Exanq>le20 

N-[lK3,4*DicUorobeii27l)-4-piperidmyQ-N4(2-phenyl-lH-iii^^ 
yl)iiielhyl]aiiuiie 




MS: APa(+vc) 414 (M+1) 
Example 21 

N-[(2-Chloro-3-quinolinyI)methyl]-lK3^4-dicIiloro^^ 




MS:APCI(+ve) 434 (M+1) 
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Example 22 

N-[l-(3,4-DichIorob€nzylM-piperidinyi]-N-[(6-methy|.2-pyridinyl)methy^ 




MS: APa(+vc) 364 (M+1) 
Example 23 

N-[l-(3,4-DicUorobenzyI)-4-piperidinyl]-N*(3-quinoIinyto 




MS: APa(+ve) 400 (M+1) 
Example 24 

[5-({(l-(3,44Nchlorob«uyl)-4-piperidinyI]ammo}methyl)-24hii7l]n^^ 




MS: APCK+vc) 411 (M+1) 
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Example 25 

4-({[l-(3,4-Dich]orobenzyI)-4-piperidinyl]ainino}methyl)-l^-dim 
dihydro-3II«p3rrazol-3-one 




MS: APCI(+ve) 459 (M+1) 
Example 26 

N*[l-(3,4-Dicli]orobeiizyl)-4-piperidinyl]-NK4-pyridinyl^^ 




MS:APCI(+ve) 350 (M+1) 
Example 27 

5-({[l-(394-DicMorobeiizyl)-4*piperidinyl]aouno}meA^ 




MS: APCI(+ve) 410 (M+1) 



Example 28 

N42Kteil-Biilylsiilfanyl)lieiiaEyl]-l-(3,4-diclifo 
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MS: APCI(+ve) 437 (M+1) 
Esainqpie29 

N-[l-(3,4-I>icfalorobenzyI)-4^iperidinyl]-N-<4-eth34b«izyt)ai^^ 




MS: APCI(+ve) 377 (M+1) 
Exan^leSO 

5-({(l<3,4-DichIorobeiu7l)-4-piperidin]i]anuno}methyl)-2^ydroxybei^ 




MS: APCI(+ve) 409 (M+1) 
Example 31 

N-<1,3-Benzndift«ol-4-ylmefliyl)-l -(3,4-Hi AI«irniiMi«yi).4-p8p«trMiii«miiM. 




MS: APCK+ve) 393 (M+1) 
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Exampie 32 

N-[l-(3,4-Dichloroben2yl)-4.piperidinyl]-N-(i;3-tlua2oI-2-ylmeA^ 




MS: APCI(+ve) 356 (M+1) 
Examine 33 

N-Il-(3,4-Diclilorobenzyl)^-piperidinyl]-N-[(S^thyI-2.fui7l)iiiett^^ 




MS: APCI(+vc) 367 (M+1) 
Example 34 

N-Il-(3,4-DicMoroben2yIM-pip€ridinyl]-NK2-qum 




MS: APCI(+vc) 400 (M+1) 
Example 35 

N*[lK394-INchk>robeiizyi)-4-piperidinyl]-NK4-quii^ 
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MS: APCI(+ve) 400 (M+1) 
Example 36 

5-({[l*(3,4-DicMorobenzyl)-4-pipericlinyl]aiiiino}mefliyl)-2-hydroxy 
methoxybenzoic acid 




MS:APCI(+ve) 439 (M+1) 
Examples? 

N4(4-Bromo-lH'i»yrazol-3-yi)methyl]-l-(3,4-dicldorobeii^ 




MS: APCK+ve) 419 (M+1) 



32 



Example 38 

2-[2-({(l-(3)4-DichIorobenzyI}^pipericlinyl]amino}iii€thyl)-6-methox^ 
add 




MS: APCI(+ve) 453 (M+1) 
Example 39 

N-[(4-Bromo-l-mcthyl-lH-pyrazol-3-yl)mefhyl]-l-(3/l-dicMorol^ 
piperidfnamine 




MS:APCI(+ve) 433 (M+1) 
Example 40 

N-[l-(3,4-INch]orobeiizyO*4-piperidlnyl]-NK44^ 




MS: APCI(+ve) 475 (M+1) 



Exanqile 41 
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3-({[l*(3,4-DichIorobenzyI)-4-piperidinyl]anuno}methyl)^»,7Hlii^ 
one 




MS: APCI(+ve) 445 (M+1) 
Example 42 

N-(lK3,4-I>icUorobeiizyl)-4-piperidinyI]-N-<4-is<9ropoxybeiu^ 




MS: APCI(+ve) 407 (M+1) 
Example 43 

N41-(3,4.IMdilorobenzyl}-4.piperidmyl]-N-[(l'met^^ 
yi)mttdiyl]amine 




MS: APa{+ve) 403 (M+1) 
Example 44 

N-[lK3,4-DicUorobeazyl)-4-piperidinyl]*N-(3-iM 





MS: APCI(+ve) 363 (M+1) 
Example 45 

5 N-[lK3,4-Dichlorol>€n2yIH-pip«ri<*inyO-N-(3^yridinyl^^ 




MS:APa(+ve) 350 (M+1) 



Example 46 

10 N41-(3,4-INcUorobeiizyl)-4-piperidinyl]-N-(2,4*dimeUiylb^ 




MS:APa(+ve) 377 (M+1) 



Example 47 

IS Ethyl S-({[lK3,4-dichlorobeiiayl)-4-piperidlnyl]amlno^^^ 
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MS: APCI(+ve) 425 (M+l) 

Examples 48-73 
(i) Exanqyies 48-73 

Bromo-tris-pyrrolidino-phosphonium hexafluorophosphate (2 equiv) was added to a 
solution of the product from Example 1 step (ii) (hydrochloride salt) (Img), the aiq>ropriate 
acid (2 equivalents) and diisopropylethylamine (5 equivalents) in dimethylformamide 
(0.17ml) and was left at room temperature for 24h. The reaction mixture was evaporated 
to dryness and the residue dissolved in dimethylsulphoxide (0.3ml). 

Exanq»le48 

N-[lK3,4-I>icUorobeiizyl)-4-piperidinyl]-3-ftaraiiiide 



MS: APCK+ve) 353 (M+l) 
Examine 49 

N-IlK3AI>ichlorobcn2yl)-4-plperidinyl]-4-[3-(4.pyridto 
yljbutanaiiiide 




a 




a 



MS: APa(+ve) 474 (M+l) 



2214 
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Exampl 50 

2.{[5Kl-B«n2yl-2-oxo-l^Kiihydro-3-pyridinyl)-4.ineUiyl-4H-lA4-triaaol- 
yI]sutfanyl}-N41-(3,4-dichlorobeiizyl)-4-piperidinyllpropaiiaiid<te 




5 MS: APCI(+ve) 61 1 (M+1) 
Example 51 

N-Il-(3,4.DicWorobeiizyl)-4-piperidinyi]-6.inethoxy-4Hiuinoline^^ 




10 MS: APCK+ve) 444(M+1) 



Exaiiq»leS2 



N41K3,4-lMcldo^obell2ylH-piIM!ridinyl^2K2■«ta^yl)-4HIutooIfa^^ 




15 MS: APa(+ve) 480 (M+1) 
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Example 53 

N-[lK3/4-Dlchlorobeiizyl)-4^iperidinyl]-4-(2-iiiethyi-l-oxa-l>dihydro- 
isoquinolinyl)butaiiainide 



MS: APCK+ve) 486 (M+1) 
Example 54 

3-(l^-Beiiaotiiiazol-2-ylsulfanyl)-N-[l-(3^-€iiclilorol»eiiayl)-^ 




MS: APCK+ve) 480 (M+1) 



Examine 55 

N41K3,4-IMcUon»benzyl)-4-piperidinyl]-2-(3^-dinM!tlioxyphenyI^^ 



MS: APCI(+ve) 437 (M+l) 
Example 56 

N^1^3^Dicllkm»lM^^llyl)-4-plperidlBy^^2K2-n^^ 







MS: APa(+ve) 407 (M+D 



piperidinyllacetanride 




MS: APCK+ve) 486 (M+l) 

10 Example 58 

pyrimidinyDsuIfanyllacetMnlde — ^ 



/ a CI 



MS:APCK+ve) 439 (M-H) 

ts 

Example 59 
2Kl-BeMotliiophcn-3-yl)-N.ll-(3,- 
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CI 



MS: APCI(+ve) 433 (M+1) 
ExanvletiO 

N41-(3,4-lWchIorobcii2yl)-4-piperidmyl]^3.4Hii^ 




MS: APCK+ve) 465 (M+1) 



Example 61 




ide 



MS: APCK+vc) 425 (M+1) 



Example 62 

N-[lK3,4-IMclllorobeIlzyl)-4ipiperidinyI^34luo^o-2-methyI^^^ 
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Example 63 

N-l-41K3AI>icMoroben2ylM-piperidinyll-N-2-~(l-p^yleUiy^^^^ 




MS: APCK+ve) 510 (M+1) 



Esampie 64 

2-Cydapentyl-N-llK3,4HMcMorobeiixyl)-4-piperidiBylJ»^^ 




MS:APCI(+ve) 369 (M+1) 



Example 65 

4.CUoro-N-[lK3,4MUcUorobenzylH-pil«rfdinyll-2-iiitr^^ 



F2214 
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MS:APCK+ve) 444 (M+1) 
Example 66 

2>mchloro-N41-(3.4-dicWorol»eMyl)-4-PiP«"*"y'>^' 
ineUiylcycl<v«^«"»®«*«*®'^"**** a 




MS: APCK+ve) 411 (M+1) 
Example 67 

.0 tert.B«tyl4.[5K{(M3/MicUon.lHau^)-4.piperidinyl*^ 
metboxyphenyll-l-piperaiiiiecarboxylate 




MS: APCI(+ve) 577 (M+1) 



IS Example 68 

N4M3.4.Dkhlo^olK^nzyl)-l.piperidi«yl^S^xo.l-(2-tilto 

pyrroUdinecarboxMiiide 




F22I4 
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MS:APCI{+ve) 466 (M+1) 
Exanqile 69 

N-{lK394-DicUorobenzyl)-4-piperidinyl]-3-[2-oxo-l^-ben^ 
5 yl]propanaiiiide 




MS:APCI(+ve) 448 (M+1) 
Example 70 

10 N-[l-(3,4-IMcliiorobenzyl)-4-piperidinyl]-4-fluorobeiizaiiu 




MS: APa(+vc) 381 (M+1) 
Example 71 

IS N-[lK3»4-IMdiIoitrf>enzyl)-4-piperidinyI]-2-iiiethyIbeiuai^^ 




CI a 



MS: APCK+ve) 377 (M+1) 



F2214 
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Example 72 

N-[l-(3,4-Dichlorobeiizyl)-4-piperidinyl]-3-methylbenzaii^ 




MS:APCI(+ve) 377 (M+1) 
Exaiiq>le73 

N41K3,4-IMcliIorobettzylH-P*perid™yU-4-*^ 




MS: APCI(+ve) 393 (M+1) 
Examples 74-93 

(i) l-(3,4-Diclalorobeiizyi)-4-piperidmoiie 




A solution of 3,4-dichloTobenzyl chloride (2.8ml), 4-kctopipcridinc hydrochloride 
15 monohydrate and tricthylaminc (8nnd) in dimethylformamide (30nil) was stirred at room 
temperature for 20h. The mixture was partitioned between water and ethyl acetate, the 
organic layer dried and evaporated under reduced pressure. Purification was by 
chromatography eluting with 40-50% ethyl acetate/isohexane. Yield 2- 1 g. 

20 MS: APCI(+ve) 258/60 (M+1) 

(u) terl«Btttyl 2-{ll-(3,4-dlclilDn*cnayl)-4iP^per^ 
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A solution of the product from step (i) (1.61g), N-(ten-butoxycarbonyl)-ethylenediamine 
(Ig) and sodium triacetoxyborohydride (2.12g) in dichloromethane (20nil) was stirred at 
room temperature for 3h. The mixture was partitioned between water and ethyl acetate, the 
organic layer dried and evaporated under reduced pressure. Yield l,28g. 

MS: APCI(+ve) 402/4 (M+1) 

(iii) N-l-[l-(3,4-Dichlorobeiizyl)-4-piperidinyl]-l^-ethanediaiim tri-trifluoroacetate 
salt 



The product from step (ii) (1.28g) was treated with trifluoroacetic acid (5ml) in 
dichloromethane (10ml). After 20h. the solution was evaporated, the residue triturated 
with ether and the solid (1.62g) collected. 

MS: APCI(+ve) 302/4 (M+1) 

(kw) Examples 74-93 

The product from step (iii) (0.0026g), the appropriate activated halo-aromaiic (1.25 
equivalents) and diisopropyletiiylamine (10 equivalents) in l-methyl-2-pyrolidinonc 
(0.15ml) was heated at 100**C for 20h. The reaction mixture was evaporated to dryness 
and the residue dissolved in dimethylsuphoxide (0.4ml). 




CI 



Exaiiqrie74 

N-lMl-(3,4-Dichloroben^l)-4^ilperidinyl>^^ 
pyrinudinyt}-l,2-«tliaiiediaiiilne 
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MS: APCI(+ve) 440(M+1) 
Exaiiu>le 75 

N--l---[l-(3,4.DicMorobcn2yI)-4.piperidinyI].N-2— [2-(iiiethyl^^ 
(trifluoroinethyI)-4-pyriimdinyl]*l^-«tiianedi^ 




MS: APC3(+ve)494(M+l) 
Example 76 

N--!— Il-(3,4.DicMorobenzyI)-4.piperidinyl].N--2--£S-n» 
P3rriiiiidinyl]-l,2-ethaiiediaiiiiiie 




MS: APCK+vc) 456(M+1) 
Example 77 

2-({44(2-{[l-(3,4-Dichlorobenzyl)-4-piperMinyl]ami^ 
pyrimidinyl}amiiio)-l-etlianol 



F2214 




OH 



MS: APCI(+ve) 439(M+1) 
Exanqile 78 

5 N-4-K2-{[l-(3,4-IHchlorobenzylH-piperidinyI]an^ 
pyrimidinediamme 




MS: APCI(+vc) 409(M-f 1) 

10 Example 79 

N'-4--(2-{[l-(3»4-INclilorobeiizyl>4-piperi^ 
pyrimidinediamine 




MS: APCI(+ve) 423(M+1) 

15 

Example 80 

2-ChlonHN-4-Hgrcl<vnvyl-NH5--(2^[l-(3,4-dlcidorob^^ 
p^ridin^lamipo}ethyl)-4»6-pyrimidim^iaminc 
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MS: APCI(+ve) 471(M+1) 
Example 81 

N^l«.[l.(3,4-Dichloroben2yI)-4-piperidinyl]-N-2--(4-phenyl-2-pyri 
ethanediamine 




MS: APCaC+ve) 456(M+1) 
Example 82 

N'-l'*.[l-(3,4-I>ichlorobeiizyl)-4-piperidinyl]-N-2--(4-^ 
pyriinidinyl]-l,2*ethanediamiiie 




MS: APCIC+ve) 448(M+1) 
Example 83 

N-l~*(l-(3,4*Didilorobeiizyl)-4-piperidiny^^ 
1,2-etliaBediamiiie 
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MS: APCI(+ve) 454(M+1) 



Exaiiq»le84 

N-2--(2-{[l-(3,4.IMclilorobenzylH-piperi<l>ny>l««nJ»®>«**»^^ 
pyrimidinediaiiiine 




MS: APa(+ve) 423(M+l) 



Example 85 

N-4-<yclopropyI-N~2~(2^[l<3AdicUorobeiiayI)^iperito^^ 
pyrinudinediaminc 




MS: APCK+vc) 435(M+1) 



Example 86 

N-l-~(M3,4-IMcliIo«>benzyIH-piperidinyn-N-2-W3H^^ 
1,2-cttuiiiediainine 
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MS: APCI(+ve)457(M+l) 
Exam^87 

N-.l-.[l.(3,4.Diclilorob«izyl)-4H»iperidmyl]-N-2~[4K3-thienyI>2-py^^ 
ethanediamine 




MS: APCK+ve) 462(M+1) 
Exaiiif>le88 

N-l-.[l-(3^-DichlorolKaizyl)-4-piperidlnyI]-N-2-~[4-(2-tWeDyl).2-p^^ 
eflianediainiiie 




MS: APCK+ve) 462(M+1) 
Exainpte89 

N«l_,(l-(3,4.IMcWorobenzyI)-4-plperidmyl]-N-2~Kl-inefliyl-lH-pyraz^ 
d]pyriinidiD-4-yI>l,2-ethanedi«mine 




MS: APCI(+vc)434(M+l) 
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Example 90 

N~l~41-(3,4.Dichlo«>beiizyl)^piperidmyll-N~2-KlH.purin^y« 

MS: APa(+ve) 420(M+1) 
Example 91 

N.l..tl-(3,4.DichIorobenzyI)-4.piiN5ridinyn 
4-yl)-l92-etlianedianime 




MS: APCI(+ve) 450(M+l) 
Example 92 

N-l^ll^3,4-IMchlorobeiizyl)-4.pip€ridinylh^^ 
4-yl)-l,2-efhaiiediainine 
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MS: APCI(+ve) 450(M+1) 
Exaii9le93 

N~i-41K3,4-DichlorolM5iizylM-piperidinyll-N-2~K9-n»thyl-9H-^ 
ediaiiediamine 



MS: APCK+ve)434(M+l) 
Eaaanplt94 

N41-(3,4-I>Wilorobeiizy0-4-pipeiidinyI]-2^[5-(tr^^ 
pyridin]4]siilfanyl)acetunide 

Carbonyldiimidazole (O.lOSg) was added to a stined solution of 2-{l5-(trifluoron>ethyl>2- 
pyridinyl]sulfanyl}acetic acid (0.166g) in dimethylformanude (2ml). After Ih a solution of 
the product from Example 1 step (ii) (0.3g) in a solution of dimethylformamide and 
diisopropylethylamine (2 equivalents) (1.5ml) was added and stined at room temperatuie 
for 2h. The mixture was partitioned between water and ethyl acetate, the organic layer 




CI 



•CI 
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washed with water, dried and evaporated under reduced pressure. The residue was 
triturated with ether and collected. Yield 0.084g as a solid. 

MS: APCI(+ve) 478/80 (M+l) 

'h NMR: 6 (DMSO-d6) 8.76(s. IH). 8.1 l(d, IH), 8.02(dd. IH). 7 J9-7.53(m. 3H). 
7.29(dd. IH). 3.91(s. IH). 3.58-3.45(m. IH). 3.44(s. 2H). 2.70(br d, 2H). 2.03(br t, 2H). 
1.70(br d, 2H), 1.46-1.37(m. 2H). 
MP: 98''C 

Example 95 

N.[1^3,4.IMclilorolM»zyl)-4-piperidinyl].2K5-niethy|.l-phenyl-lH-pyrazrf 
yi)acetaniide 

The title compound was prepared from the product of Example 1 step (ii) (0.3g) and of 2- 
(5-methyl-l-phenyl-lH-pyrazol-4-yl)acetic acid (O.lSlg) using the method of Example 94 
. Yield 0. 18g as a solid. 
MS : APCK+ve) 457/9 (M+1) 

NMR: 5(DMSO-d6) 7.90(d. IH), 7.59-7.38(m, 8H), 7.29(dd. IH), 3.54.3.50(m, IH), 
3.45{s.2H).3.24(s,2H).2.72(brd.2H),2.24(s.3H), 2.03(br t, 2H). 1.72(brd. 2H). 1.46- 

1.37(m. 2H). 
MP: 165-C 




N-[l-(3A-l>«clilorobenzyl).4.piperidinyll-S-o«o-5-pIienylpentanaiiii€le 
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The title compound was prepared from the product of Example I step (ii) (0.3g) and of 5- 
oxo-5-phenylpentanoic acid (0.134g) using the method of Example 94. Yield 0.149g as a 
solid. 



MS: APCI(+ve) 433/5 (M+1) 

NMR: 5 (DMSO-d6) 7.96-7.93(m. 2H). 7.72(d, IH). 7.65-7.50(m. 5H). 7.28(dd. IH). 
3.57-3.48(m, IH), 3.44(s, 2H). 3.01(t, 2H). 2.72-2.67(m, 2H), 2.13(t. 2H). 2.04-1. 98(m. 
2H). 1.86-1.79(m. 2H). 1.69(brs, 2H). 1.41-1.32(m. 2H). 
MP: ISO'C 



2-[2-(4-ChlorophenyI).5Hmethy|.l^.thiazol^jrIl.N-[l-(3,4.<lic^ 
piperidinjljacetanucle 




The title conqwund was prepared from the product of Example 1 step (ii) (0.3g) and 2-[2- 
(4-chlorophenyl)-5-niediyI-l,3-thia2ol-4-yIIacetic acid (O.I87g) using the method of 
Example 94. Yield 0. Ig as a solid. 

MS: APCI(+ve) 510/2 (M+1) 

*H NMR: 5 (DMSO-d6) 8.0(Kd. IH), 7.85-7.82(m. 2H). 7.59-7.52(m. 4H). 7.29(dd, IH). 
3.57-3.51(m. 3H), 3.44(s. 2H), 2.72(br d, 2H). 2.41(s. 3H), 2.06(t, 2H), 1.73(l>r d. 2H). 
1.48-1.38(m, 2H). 
MP: 17(y»C 



Example 98 

N-(l-(3,4-I>iclilorobeiizyl)-4-piperidinyI]-2-(plienylsiilfanyl)acetai^ 
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The title compound was prepared from the product of Example 1 step (ii) (0.3g) and 2- 
(phenylsulfanyl)acetic acid (0. 1 18g) using the metfiod of Example 94. Yield 0.0S6g as a 
solid. 

MS: APCI(+ve) 409 (M+1) 

NMR: 5 (DMS(>d6) 8.00(d, IH). 7.57(d. IH). 7.53{d. IH). 7.36-7.27(m. 5H). 7.20- 
7.16(m. IH). 3.61(s. 2H), 3.55-3.47(m. IH). 3.44(s. 2H). 2.69-2.66(m. 2H). 2.02(t, 2H), 
1.67-1.64(m,2H). 1. 41-1.3 l(m, 2H). 
MP: 97-99»C 

Example 99 

N-[l-(3^INclilorolMnzyl)-4-piperidinyn-2-(4-flaorophenyl)acetamide 




The title compound was prepared from the product of Exanq>le I step (ii) (0.3g) and 2-(4- 
fluoropbenyDacetic acid (0. 108g) using the method of Example 94. Yield 0.15g as a solid. 

MS: APCI(+ve) 395 (M+1) 

'h NMR: 8 (DMSOsW) 7.98(d, IH). 7.57(d, IH), 7.53(d, IH). 7.30^7.25(m. 3H). 7.13- 
7.(y7(m, 2H). 3.54-3.48(m. IH), 3.45(s. 2H), 3.37(s, 2H). 2.72-2.69(m. 2H), 2.02(t. 2H), 
1.71-1.68(in. 2H), 1.44-1.34(m, 2H). 
MP: 144-7*'C 



£xaiiq>Ie 100 

N-{lK3,4-Diclilonrtienzyl)^piperidinyl)-2-[2-(2-pyrazinyl)-13<^^ 
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The title compound was prepared from the product of Example I step (ii) (0.3g) and 2-[2- 
(2-pyrazinyl)-l.3-thiazol-4-yi]acetic acid {0.155g) using the method of Example 94. Yield 
O.OSg as a solid. 
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MS: APCI(+ve) 462 (M+1) 

NMR: 5 (DMSO-d6) 9.25(d. IH). 8.74-8.71(m, 2H), 8.07(d, IH). 7.64(s, IH), 7.59- 
7.54(m, 2H). 7.31-7.28(m. IH). 3.69(s. 2H). 3.59-3.54(m. IH), 3-45(s, 2H), 2.74-2.71(m. 
2H). 2.04(1, 2H). 1.76-1.74(m. 2H). 1.49-1.39(m. 2H). 
MP: 186-9»C 



IS 



Exanq^lOl 

N-(l^3,4-Diddorobeiiiyl)-4-piperidinyl)-2-[(5-pheii3i-2- 
pyiiniidinyl)suiranyl]ac^aiiiidc 





The tide compound was prepared from the product of Example 1 step (ii) (0.3g) and 2-[(5- 
phenyl-2-pyrimidinyl)sulfanyl]acetic acid (0.172g) using the method of Example 94. 
Yield 0.1 15g as a solid. 



20 MS: APCK+ve) 487/9 (M+l) 

*H NMR: 6 (DMSO-d6) 8.96(s, 2H). 8.09(d. IH). 7.78-7.75(m. 2H). 7.58.7.43(m, 5H). 
7.28(dd, IH). 3.91(s. 2H). 3.59.3.52(m. IH). 3.44(s. 2H), 2.70(brd. 2H). 2.03(br t, 2H). 
1.72(br d, 2H), 1.47-1.38(m, 2H). 
MP: 157*'C 

2S 
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Example 102 

N-[l-(3,4-Dichloroben2yI)-4-piperidinyl]0-I3-(2-pyridinyI)-lA4-oxadiaa»l-S 
yUpropanamide 



The title compound was prepared firom the product of Example 1 step (ii) (0.9g) and 3-t3- 
(2-pyridinyl)-l,2,4-oxadiazol-5-ylJpr<^>anoic acid (0.3g) using Ae method of Exanqjle 94. 
Yield 0.074g as a solid. 

MS: APCK+ve) 460/2 (M+1) 

NMR: 6 (DMSO-d6) 8.76-8.74(m. IH), 8.05-7.99(m. 2H). 7.94(d. IH), 7.61-7.56(m, 
2H), 7.52(d, IH). 7.28(dd, IH). 3.56-3.48(m. IH). 3.43(s, 2H), 3.19(t. 2H). 2.71-2.66(m, 
4H), 2.03(t, 2H), 1.69(br d. 2H), 1.42-1.33(m. 2H). 
MP: ISS'C 

Example 103 

N-ClK3»4-PicMorobenzyl)-4-piperidinyl]-lH-b enrimid«w rf-2-amine 



(0 Ethyl 4KlH-benzlmMazoi-2-ylaiiuiio)a-piperidIiiecariMngrlate 

A solution of 2-chIorobenziinida2ole (Ig) and ethyl 4-amino-l-pipcridinecaiboxyIate (2g) 
in l-mediyl-2-pyrrolidinone was heated at 130»C for 24h. The mixture was partitioned 
between water and ediyl acetate, fte organic layer wadied with water, dried and 
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evaporated under reduced pressure. Purification was by chromatography eluting with 1% 
triethylainine/5% methanol in dichloromcthane. Yield 0.630g as a solid. 

TOF MS ES+ 289.1652 (M+1) 

(ii) N-(4-IMperidinyl)-lH-benziiiddazoI-2-aiium dihydrochloride salt 

The product from step (i) (0.58g) was heated under reflux with 5M hydrochloric acid 
(20ml) for 24h. The solvent was evaporated under reduced pressure, the residue 
azeotroped with toluene, washed witii ether. Yield 0.58g as a solid. 

TOF MS ES+ 217.1452 (M+1) 

(ill) N-[l-(3,4-lMchIorobciizyl)-4-piperidinyl]-lH.beiiziM 

Triethylaminc (0.223nil) was added to a stirred suspension of the product from step (ii) 
(0.2g) in dimethylformamldc. After 5min 3,4-dichloroben2aldehydc (0.175g) then sodium 
triacetoxyborohydride (0.2 12g) was added and the mixture stirred at room temperature for 
3h. The mixture was partitioned between 2M hydrochloric acid and edier, the aqueous 
layer was basified with aqueous sodium hydrogencaibonate and extracted with ethyl 
acetate. The organic layer was dried and evaqporated under reduced pressure. The residue 
was triturated with ethyl acetate/ether and the solid collected. Yield 0-045g. 

TOF MS ES+ 375.4257 (M+1) 

NMR: S (DMSO-d6) 10.6(br s. IH), 7.60-7.56(m, 2H), 7.32(dd, IH), 7.12-7.09(m. 2H), 
6.86-6,83(m, 2H), 6.49(d, IH). 3.55-3.49(m, 3H). 2.79-2.71(m, 2H), 2.13-1.91(m, 4H), 
1.56-1.46(m,2H). 
MP: nS^'C 

Example 104 

2-{[lK3,4.IMclilan*eii2yl)-4ipipei^^ 
dihydrochlaride sidl 
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2-Chloro-N-(3-methoxyphenyl)-acetamide (0.24 Ig) was added to a stirred solution of the 
product of Example 1 step (ii) (dihydrochloride salt) (0.4g), triethylamine (0.608g) in 
l-methyl-2-pyrrolidinone (5ml). The reaction mixture was heated at SO^'C for 6h then 
panitioned between ethyl acetate and brine. The organic layer was washed with brine, 
dried and evaporated under reduced pressure. Purification was by chromatography eluting 
with chloroformAsohexane/triethylamine/methanol 30: 15:3:0.5. The resulting product was 
converted to the hydrochloride salt using ethereal hydrogenchloride. Yield 0.1 35g. 

TOF MS ES+ 422.1406 (M+1) 

NMR: 6 (DMSO-d6) 11.21(br s, IH), 10,82(5. IH). 9.53(br s. 2H), 7.95(s, IH). 7.75(d, 
IH), 7.60(d, IH), 7.31-7.23(m. 2H). 7.15(d, IH). 6.70(dd. IH). 4.28{br s. 2H). 3.97(br , 
H). 3.73(s. 3H). 2.96(br, 2H), 2.28.2.05(nu 4H). 
MP: 274-6*C 

Example 105 

N-[l-(3,4-DlcWon*ciizyl)-4-pipciidmyI]-NM3^^ 




3,4.Dich!orophenyl isocyanate (0.08 1 g) was added to a stirred solution of the product from 
Example 1 step (ii) (0.1 3g), diisopropylethylamine (0.2g) in dichloromethane (4ml). The 
reaction mixture was stirred for 2(Hi and the solvent removed under reduced pressure. 
Purification was by chromatography eluting with 5% methanol/dichloromethane. Yield 
0.09g as a solid. 



TOF MS ES+ 446.0360 (M+l) 



2214 
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*H NMR: 6 (DMSO-d6) 8.65(s. IH), 7.82(d, IH). 7.59(d. IH), 7.54(s. IH). 7.3 l(d, IH). 
7.22(dd, IH). 6.26(d, IH), 3.45(br s , 3H), 2.67(ni, 2H), 2.1 l(m. 2H), 1.81(m. 2H), 1.40(m, 
2H). 

MP: 189-190'»C 



3-Methoxyphenyl isocyanate (0.064g) was added to a stirred solution of the f^oduct from 
10 Example 1 step (ii) (0. 13g), diisopropylethyiamine (0.2g) in dichloromethane (4tni). The 
reaction mixture was stirred for 2(Mi and the solvent removed under reduced pressure. 
Purification was by chromatography eluting with 5% methanol/dichloromethane. Yield 
0.09g as a solid. 

15 MS: APCI(+ve) 408/10 (M+1) 

*H NMR: 5(DMSO-d6) 8.32(s, IH), 7.59(d. IH), 7.55(d, IH). 7.31(dd, lH),7.13(m. IH). 
7.09(d, IH). 6.83(dd,lH). 6.47{dd, IH). 6.09(d. IH), 3.69(s. 3H). 3.46(m , 3H). 2.66(m. 
2H),2.13(mr2H), 1.81(m.2H), 1.42(m,2H). 
MP: 178-9'*C 

20 

Example 107 

N-[lK3,4-IMcWorobenayl)-4^lperidinyll-NK4Hnetooxybeiii^ 
salt 



5 



Example 106 

N-ll-(3,4-DichlorobenzyI)-4.plperidinyIl-N'-(3-methoxyphenyl)urea 
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The title compound was prepared from the product of Example 1 step (ii) (0,1 85g) and 
4-mcthoxybcnzaldehyde (0.49ul) using the method of Example 1 step (i). Yield 0.84g as a 
solid. 

MS: APCI(+ve) 379/81 (M+1) 

NMR: 5 (DMSO-d6) 11.33(br s, IH), 9.56(br s, 2H), 7.96 (s, IH), 7.74(d. IH), 7.61(d, 
IH). 7.52(d, IH), 6.97(d, IH), 4.27(s, 2H), 4.D7(s.2H), 3.77(s. 3H), 3.39-2.94(m, 5H), 
2.32-2.28(m, 2H), 2.15-2.07(m, 2H). 
MP: >250*'C 

Pharmacological Analysis 

Calcium flux [Ca ^"^i assay 
a) Human eosinophils 

Human eosinophils were isolated firom EDTA anticoagulated peripheral blood as 
previously described (Hansel et al.. 7. Immunol Methods, 1991 , 145, 105-1 10). The cells 
were resuspended (5x10^ ml ') and loaded witti 5^lM FLUO-3/AM + Pluronic F127 
2.2pl/ml (Molecular Probes) in low potassium solution (LKS; NaCl 1 18mM. MgS04 
0.8mM, glucose 5.5mM, NaaCQj 8.5mM, KQ 5mM, HEPES 20mM. CaQa 1.8mM, BSA 
0.1%, pH 7.4) for one hour at room temperature. After loading, cells were centrifuged at 
200g for 5min and resuspended in LKS at 2^x10* TtA \ The cells were then transferred to 
96 well FUPr plates (Poly-D-Lysine plates from Becton Dickinson pre-incubated with 
5jiM fibronectin for two hours) at lOOml/well. The plate was centrifuged at 200g for 5min 
and the cells were washed twice with LKS (200til; room ten^rature). 

A compound of the Exanqples was pre-dissolved in dimethylsulphoxide and added to a 
final concentration of 0,l%(v/v) dimethylsulphoxide. Assays were initiated by the 
addition of an Aso concentration of eotaxin and the transient increase in fluo-3 fluorescence 
(Iex =490nm and lEm = 520nm) monitored using a FLIPR (Huorometric Imaging Plate 
Reader, Molecular Devices, Sunnyvale, U.S-A.). 
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b) Human monocytes 

Human monocytes were isolated from EDTA anticoagulated peripheral blood as 
previously described (Cunoosamy & Holbrook, J. Leukocyte Biology, 1998, S2, 13). Cells 
were resuspended (5x10* ml*^) in LKS and loaded widi 5jiM FLUO-3/AM + Pluronic F127 
2.2|LiJ/ml (Molecular Probes) for one hour at room temperature. After loading, cells were 
centrifuged at 2CX)g for 5min and resuspended in LKS at 0.5x10* ml ^ The cells were then 
transferred to 96 well FUPr plates (Costar). To each well l(X)|il of cells were added at a 
concentration of 0.5x10* ml"*. The plates were centrifuged (2(X)g; 5 mins; room 
temperature) to allow the cells to adhere. After centrifiigation the cells were washed twice 
with LKS (200|ll; room temperature). 

A compound of the Examples was pre-dissolved in dimethylsulphoxide and added to a 
final concentration of 0.1%(v/v) dimethylsulphoxide. Assays were initiated by the 
addition of an A50 concentration of MIP- la and the transient increase in fluo-3 
fluorescence Oex =490nm and Ifim = 520mn) monitored using a FUPR (Huorometric 
Imaging Plate Reader, Molecular Devices, Sunnyvale^ U.S.A.). 

The compounds of the Examples were found to be antagonists of the eotaxin mediated 
[Ca^*]i in human eosinophils and/w antagonists of the MlP-la mediated (Ca^*]i in human 
monocytes. 

Human eosinophil chemotaxis 

Human eosinophils were isolated from EDTA anticoagulated peripheral blood as 
previously described (Hansel ct al., 7. Immunol. Methods, 1991, 145, 105-1 10). The cells 
were resuspended at 10x10* ml"^ in RPMI containing 200 lU/ml penicillin, 200 |ig/ml 
streptomycin sulphate and supplemented with 10% HDFCS, at room temperature. 

Eosinophils (700 |il) were pre-incubated for 15 mins at 37** C with 7 ^il of either vehicle or 
compound (lOOx required final concentration in 10% dimethylsulphoxide). The 
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chemotaxis plate (ChemoTx, 3pin pore. Neuroprobe) was loaded by adding 28^1 of a 
concentration of eotaxin (0,1 to lOtoM) containing a concentration of a compound 
according to the Examples or solvent to the lower wells of the chemotaxis plate. The filter 
was then placed over the wells and 25 |iil of eosinophil suspension were added to the top of 
the filter. The plate was incubated for 1 hr at 37** C in a humidified incubator with a 95% 
air/5% CO2 atmosphere to allow chemotaxis. 

The medium, containing cells that had not migrated, was carefully aspirated from above 
the filter and discarded. The filter was washed once with phosphate buffered saline (PBS) 
containing 5 mM EDTA to remove any adherent cells. Cells that had migrated through the 
filter were pelleted by centriftigation (300xg for 5 mins at room temperature) and the filter 
removed and the supernatant transferred to each well of a 96-well plate (Costar). The 
pelleted cells were lysed by the addition of 28 ^1 of PBS containing 0.5% Triton xlOO 
followed by two cycles of freeze/thawing. The cell lysate was then added to the 
supernatant. The number of eosinophils migrating was quantified according to the method 
of Strath et al., /. Immunol Methods, 1985. 81. 209 by measuring eosinophil peroxidase 
activity in the supernatant. 

Certain coinpounds of the Examples were found to be anUgonists of the eotaxin mediated 
human eosinophil chemotaxis. 



CLAIMS 



1 . A compound of general formula 



R^(Q)^-(CR 




N— CRV-R® 



x-x 



wherein 

represents a C]-C 12 alkyi group optionally substituted by one or more substituents 
independently selected from cyano, hydroxy!, Ci-C^ alkoxy, Ci-C^ alkylthio and 
C1-C6 alkoxycarbonyl, or 

represents a 3- to 10-membered saturated or unsaturated ring system which optionally 

comprises up to two ring carbon atoms that form carbonyl groups and which optionally 

further comprises up to 4 ring heteroatoms independendy selected from nitrogen, oxygen 

and sulphur, wherein the ring system is optionally substituted by one or more substituents 

independently selected from halogen, cyano, nitro, hydroxyl, carboxyl, Ci-CgalkyI, 

C1-C6 hydroxyalkyl, Ci-Q haloalkyl, Ci-Q alkoxy, carboxy-substituted Ci-Cg alkoxy, 

7 8 

C1-C6 alkylthio, C1-C6 alJ^y^^^^ioniethyl, C1-C6 alkylcarbonylamino, -MR R , 
-C(0)NR^R^ Ci-Q alkylcarbonyloxymethyl, Ci-C^ alkoxycarbonyl, 
Ci-Cealkoxycarbonylpiperazinyl, fiiryl, phenyl, pyridinyl, pyrazinyl, halophcnyl, 
thienyl, thienylmethyl, Ci-Q ^Ikylbenzyl and 



misOor 1; 

9 9 9 

Q represents an oxygen or sulphur atom or a group NR , C(0). C(0)NR or NR C(0); 

n is 0, 1, 2. 3 or 4, provided that when n is 0, then m is 0; 
2 3 

each R and R independendy represents a hydrogen atom or a C1-C4 alkyl group; 

TiepiesentsagroupNR^^, C(0)NR*^ or NR*^C(0)NR^^ 

12 

each X independently represents a group CM2, CHR or C=0, provided diat at least two 
groups X simultaneously represent CH2; 
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R and R each independently represent a hydrogen atom or a C1-C4 alkyl group; 

represents a phenyl group optionally substituted by one or more substituents 
independently selected from halogen, amino (-NH2), nitro. cyano. sulphonyl (-SO3H), 
sulphonamido (-SO2NH2), CpQ alkyl, Ci-Ce haloalkoxy and C1-C6 alkylsulphonyl; 
R and R each independendy represent a hydrogen atom or a group selected from 
C1-C6 hydroxyalkyl, C3-C6 cycloalkyl and Ci-C6 alkyl optionally substituted by phenyl; 
R^, R^^ and R^ ^ each independently represent a hydrogen atom, or a C1-C4 alkyl or 
cyclopropylmethyl group; and 

each R^^ independently represents a C1-C4 alkyl or cyclopropylmethyl group; 
or a pharmaceutically acceptable salt or solvate thereof. 

2. A compound according to claim 1, wherein Q represents a sulphur atom or a group 
NH, C(0) or NHC(0). 

3. A compound according to claim 1 or claim 2, wherein T represents a group NH, 
C(0)NH or ISfHC(0)NH. 

4. A compound according to any one of claims 1 to 3, wherein all four groups X 
represent CH2. 

5. A compound according to claim 1 which is selected from: 

N-[ 1 K3,4-Dichlorobenzyl)-4-piperidinyl]-N-<4-melhylbenzyl)amine, 
N-[4-({[l-(3,4-Dichloroben2yl)-4-piperidinyllamino)raethyl)phcnyl]acetanM 

3-( { [ H3v*-IMchloroben2yl)-f-pipcridinyl]amino)niethyl)phcnoU 

N-I(4-Chloro-l-niethyl-lH-pyrazol-3-yl)methyl]-H3,4-dichIorobenz^^ 

N.[l-(3,4-Dichlorobenzyl)-4-piperidinyl]-N-[(5-niclhyl-2-furyl^ 

N-[ 1 -(3,4.Dichlorobenzyl)-4-piperidinyI]-N-(4-nitrobenzyI)amine, 

N-Benzyl-l-(3,4-dichloroben2yl)-4-piperidinamine, 

N.[ 1 .(3,4-Dichlorobenzyl)-4^iperidinyl]-N-(4-nuoroben2yl)aniine. 

N-(2,6-Dichlor benzyl)- 1 -(3,4-dichl robenzylH-pipcndinaminc, 
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N, 1 -Bis(3.4-dichlorobcnzyI)-4-piperidinamine, 

N-[ I -(3 ,4-Dichloroben2yl)-4-piperidinyll-N-{2-pyridinylmethyl)amine, 
N-[l-(3,4-Dichloroben2yl)-4-piperidinyl]-N-[(3-methyl-2-thienyl)meA^^ 
N4l-(3.4-Dichlorobenzyl)-4-piperidinyl]-N-[(5-methyl-2-thienyl)methyl]amin^ 
5-( { [ 1 -(3 ,4-DichIoroben2yl)-4-piperidinyl]amino } Tnethyl)-2-Tnethoxyphenol, 
4-{ { [ 1 -(3 ,4-Dichlorobcnzyl)-4-pipcridinyl]amino ) methyl)-2-nitrophenol, 

3- ( { [ 1 -(3 ,4-Dichloroben2yl)-4-piperidinyl]amino } methy l)-4H-chroinen-4-one, 
N-[(5-Chloro-l,3-<limethyl-lH-pyi^l-4-yl)methyl]-l-(3,4^te^^ 
piperidinamine, 

N-[(4-Chloro-lH-pyra2ol-3-yI)methyl]-l-(3,4-dichlorobenzyl)-^ 
N-(lK3,4.Dichlorobcnzyl)-4-piperidinyl]-N-{[H4-inethylbeiizyO 
yl]methyl} amine, 

N41-(3,4-Dichloroben2yl)-4-pipcridinyI]-N-[(2-phcnyl-lH-iiiiidaz^ 
N-[(2<3iloro-3-quinolinyl)methyl]-H3,4-dichlorobciizyl)-4-pi 
N-[ 1 -(3,4-Dichlorobcnzyl)-4-pipcridinyll-N-[(6-methyl-2-pyridin^^^ 

1 -(3,4-DichIoroben2yl)-4-piperidinyll-NK3Hjuinolinylmethyl)ainii^ 
[5-({ [H3,4-Dichlorobenzyl)-4-piperidinyl]anMno}methyl)-2-furyl]me acetate, 

4- ( { [ 1 -(3,4-IMchlon>benzyl)-4-piperidinyl]amino}metbyl)-l ,5-dimeai ,2- 
dihydro-3H-pyrazol-3-oiie, 

1 -(3,4-Dk:hloToben2yl)-4-piperidinyl]-N-(4-pyridinyln»thyl)aim 

5- ( { [ 1 «(3,4-Dichloroben2yl)-4-piperidinyl]amino } methyl)-2-iutrophenoU 
N-[2-(tert-ButylsuIfanyl)benzyl]- 1 -(3,4-dichloK>benzyl)-4-piperidinamine, 
N-[H3,4-DtchIorobenzyI)-4-piperidinyl]-N'K4-ethylbenzyl)ainine, 

5-( { ( 1 -(3 ,4-DichIorobcnzyl)-4-piperidinyllainino } methy l>-2-hydroxybciizoic acid, 
N-( 1 ,3-Ben2odioxol-4-ylmethyl)- 1 •(3,4-dichIoroben2y l)-4-pipcridinanune, 
N.[ 1 .(3,4-DichlorobenzyI)-4-piperidinyl]-N-( 1 ,3-thiazol-2-ylmethyl)aminc, 
N-[ I -(3,4-DichIorobenzyI)-4-piperidinyIl-N-[(5-et»iyl-2-fuiyl)methyl]amin^^ 
N-[ 1 .(3,4-Dichlorobenzyl>4-piperidinyll-NK2Hiuinolinylmcthyi)amine. 
N-[ 1 -{3,4-I>ichloroben2ylM-piperidinyl]-NK4-quinolinylmcthyl)am 
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5-( { [ 1 -(3,4-Dichloroben2yI)-4-piperidinyllamino } iiicthyl)-2-hydroxy-3-mcthoxybenzoic 
acid, 

N-I(4-Bronio- 1 H-pyra2ol-3-yl)methyll- 1 -(3,4-dichlorobenzyl)-4-piperidinamine, 

2- [2-( { [ 1 -(3,4-Dichlorobenzyl)-4-piperidinyl]amino } methyl)-6-methoxyphenoxy]acetic 
acid, 

N-[(4-Bromo- 1 -methyl-lH-pyrazol-S-yOmethyl]- l-(3,4-dichlorobenzyl)-4-^^ 
N.[l^(3,4.Dichlorobenzyl)-4-piperidinyI]-N-(4-iodobenzyl)amine, 

3- ( { [ 1 .(3,4'Dichlorobenzyl)-4-piperidinyl]aniino } inethyl)-6,7-dimethyl-4H-chromen-4- 
one, 

N-[lK3,4-DichlorobenzyI)-4-piperidinyl]-N-<4-isopropoxybenzyl)amine, 
N-[ 1 -(3,4-Dichlorobenzyi)-4-piperidinyl]-N-[( 1 -methyl- 1 H-bcnzixnidazol-2- 
yl)methyl]ainine, 

N-[ 1 -(3,4-Dichlorobenzyl)-4-piperidinyl]-N-(3-methylbenzyl)amine, 

N-[l-(3,4-Dichlorobenzyl)-4-piperidinyl]-N-(3-pyridinylmethyl)ainine, 

N-[l-(3,4-DichIoit)beiizyl)-4-piperidinyl]-N-(2,4-dimethyIbcnzyl)anu 

Ethyl 5-({ [l-(3,4-dichlorobcnzyIM-pipcridinyllaiiiino}methyl)-2-methyK^ 

N-[ 1 •<3,4-Dichlorobenzyl)-4-pipcridinyl]-3-furamidc, 

N-[l-(3,4-Dichlorobenzyl)-4-piperidinyll-4-[3<4.pyridinyl)-l^ 

yl]butanainide, 

2-{[5-(l-Benzyl-2-oxo.l.2-dihydio-3-pyridinylH-mcthyI.4H-l,2^^ 

N-[l-(3.4-dichlorobenzyl>4-piperidinyl]pn>panaimdc. 

N-[ 1 ^3,4-IMcWoit)bciizyl)-4-piperidinyl]-^inethoxy-4-quinolincc^^ 

N-[l-(3,4-DichlorobcnzyI)-4-pipcridinyI]-2K2-fiirylM-quinoli^ 

N-[H3,4-Dichloiobeiizyl)-4-pipcridinyl]-4-(2-fnethyI-l-oxo-l^-*^ 

isoquinolinyl)butanainlde, 

3.(l^-Bcnzothiazol-2-ylsulfanyl)-N-il-(3.4-dichloroben2yI)-4-pip«idin 
N-[ 1 -(3,4-Dichlorobenzyl)-4-pipcridinyI]-2K3,5Hlimethoxyphcnyl)acei^ 
N-[ 1 -(3.4-Dichloioben2yl)-4-pipcridinyll-2K2-mcthoxyphcnyI)acetainide, 
2-[5-ailoro-2K>xo-l>benzothiazo!-3(2H)-yll-N-[H3,4^<*lc^^ 
pipehdinyUacetamide, 
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N.[ 1 -(3,4-Dichlorobenzy!)-4-piperidinyl]-2-[(4,6-dimethyl-2- 
pyrimidinyl)sulfanyl]acetamide, 

2-( 1 -Benzothiophen-3-yl)>N-[ 1 -(3,4-dichlorobenzyI)-4-piperidinyl]acetamide, 
N-[ 1 -(3,4-Dichloroben2yl)-4-piperidinyl]-4-(3,4-dimethoxyphenyl)butanamide, 
5-Cyclohexyl-N-[ 1 -(3,4-dichlorobenzyI)-4-piperidinyl]pentanamide, 
N-[ 1 -(3,4-Dichlorobenzyl)-4-piperidinyl]-3-fluoro-2-inethylbenzanude, 

1 1 -(3,4-Dichlorobenzyl)-4-piperidinyl]-N-2— ( I -phenylethyDphthalamidc, 
2-Cyclopentyl-N-[ 1 -(3,4-dichlorobenzyl)-4-pipcridinyIlacetamide, 
4-ChlorcKN-[l-(3,4-dichloroben2yI)-4.piperidinyl]-2-nitrobenzaim 
2,2-Dichloi^N-[ 1 -(3,4-dichlorobenzyl)^piperidinyll- 1 -meth^^ 
tert-Butyl 4-(5-({[l-(3,4Hlichlorobcnzyl)-4-pipcridmyl]amino}carbonyl)-2- 
methoxyphenyl]- 1 -piperazinecarboxylate, 

N-Il-(3,4-DicWorobenzylM-pipcridinyl]-5-oxo-H2-thicnyImethyl)-3- 
pyrrolidinecarboxamide, 

N-[ 1 -(3,4-Dichlorobenzyl)-4-piperidinyl]-3-[2K)xo-l 3-benzoxazol-3(2H)-yl]pro^ 

N-[ 1 .(3,4-Dichlorobcnzyl)-4-piperidinyll-4-nuoroben2amide, 

N-[ 1 -(3,4-DichlorobenzyI)-4-pipcridinyl]-2-methylbcnzainidc. 

N-[ 1 -(3,4-DicWorobenzyl)-4-pipcridinyI]-3-m^ylb«izainide, 

N-[ 1 -(3,4-Dichlorobcnzyl)-4-piperidinyll-4-(hydroxyincthyl)bc 

N^l«.[l.(3,4-Dichlorobenzyl)-4-piperidinyl]-N'-2~{2-t(meAylsulf^ 

pyhmidinyl } - 1 ,2-ethanediamine, 

N« i.(3,4-EMchlorobenzyl)-^piperidinyl]-N-2--[2-(incthylsulfanyl)-6- 
(trifluoromethylM-pyrimidinyl]- 1 ,2-ethanediainine» 

1 i-(3,4-DicWoK)benzyl)'^piperidinyll-N--2— [5-mcthoxy-2-(mcthylsul^^ 
pyrimidinyl]-! ,2-ethanediamine, 

2-( { 4-[(2-{ 1 1 -(3,4-Dichlorobenzyi)-4-pipcridinyl]ainino )ethyl)aminol-2- 
pyrimidinyl } amino)- 1 -ethanol, 

N^^2- { [ K3 ,4-Dichlorobenzy I)-4-pipcridinyllainino } ethyl)-6-methyl-2,4- 
pyrimidinediaxnine. 
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N^4--(2- { [ 1 -(3,4-Dichloroben2yl)-4-pipcridinyllamino )ethyl)-N-2-,6-<UmeA 
pyrimidinediamine, 

2-Chloro-N~4--cyclopropyl-N-6— (2- { [ 1 -(3,4-dichIorobeii2yl)-4- 
piperidinyl] amino }ethyl)-4,6-pyrimidincdiainine, 

1 1 -(3,4-Dichlorobenzyl)-4-piperidinyl]-N~2'--(4-phenyl-2-pyriniidinyl)- 1 ,2- 

ethanediamine, 

1 1 -{3 .4-Dichlorobeiuy l)-4-piperidinyl]-N-2— [4-(trifluoromethyl)-2-pyrimidin 

1 ,2-ethanediamine, 

1 i-(3,4-Dichlorobenzyl)-4^piperidinyl]-N--2---[4-(pn)pylsulfanyl)-2-p 

1 ,2-ethanedianiine, 

N-2— (2- { 1 1 K3,4-Dichloroben2yI)-4-piperidinyl]amino }ethyl)-N-4--,6Klimethyl-2,4^ 
pyrimidinediamine, 

N~4--Cyclopropyl-N-2-K2-{Il'(3,4-dichIorobenzyl)-4-piperidinyI]am 
pyrinudinediamine, 

N- 1 —1 1 <3,4-Dichlorobenzyl)-4-pipcridinyl]-N--2~(4K3-pyridinyl)-2-pyri 1 ,2- 

ethanediamine, 

N^l„[l-(3,4-Dichlorobenzyl)-4-piperidinyl]-N-2— [4K3-ft^^ 
ethanediamine, 

N^l-.-[l-(3,4-Dichlorobenzyl)^pipeiidinyl]-N-2--[4-(2-thienyl)-2-py^ 
ethanediamine, 

(l-(3,4.Dichlorobenzyl)^piperidinyll-N-2-<l-niethyl-lH-^^ 
d]pyriniidin-4-yl)-l ,2-ethanediaminc, 

N- 1 — [ 1 -(3,4-DichIoiobenzyI)-4-piperidinyl]-N-2~( 1 H-purin-6-yl)- 1 ,2-cthanediamine. 
N-.l«.[l-(3,4-Dichlorobenzyl)-4-piperidinyl]-N~2-K5-niethylthiCT^ 

yl)-l ,2-ethanediamine, 

[l-(3,4-Dichlorobenzyl)-^piperidinyll-N-2~(7-methyltW 

yl)- 1 ,2-etfianedianune, 

N-^l^.[1^3,4.Dichlorobenzyl)-4-piperidinyl]-N-2-K9-meftyl'9H^ 
ethanediamine. 
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N-(H3,4-Dichlorobenzyl)-4-piperidinyl]-2-{[5-(trifluoromethyl)-2- 
pyridinyUsulfanyl } acetamide, 

N-[l-(3,4-Dichloroben2yI)-4-piperidinyl]-2-(5-methyl-l-phcnyl-lH-pyra2oM^ 
yl)acetamide, 

N-[ 1 -(3,4-Dichloroben2yl)-4-piperidinyl]-5-oxo-5-phenylpentanamide, 
2-[2-(4-Chlorophcny l)-5-methy 1- 1 ,3-thia2oI-4-yl]-N-( 1 -(3,4-dichlorobcn2yI)-4- 
piperidinyl]acetamide, 

N-[ 1 .(3 ADichlorobenzyI)-4-piperidinyll-2Kphenylsulfanyl)acetainide, 

N-tl-(3,4-DichIorobenzyl)-4-piperidinyl]-2-(4-fluoiophenyl)acetaniidc. 

N-{H3,4-Dichlorobcnzyl)-4-piperidinyll-2-[2-{2-pyiMinyl)-l,3-A^ 

N.[H3.4-Dichlorobcnzyl)-4-piperidinyl]-2-[(5-phenyI-2-pyrimidinyI)su 

N-[l-(3,4-Dichlorobenzyl)-4-piperidinyl]-3-(3<2-pyridlnylVl,2,4-oxa^^ 

yljpropanamide, 

N-[ 1 -{3,4-Dichlorobenzyl)-4-piperidinyll- 1 H-bciiziinidazoI-2-ainine. 

2- { [ 1 -(3,4-Dichlorobenzyl)-4-piperidinyl]amino } -N-(3-metfioxyphenyl)acetainide, 

dihydrochloride salt, 

N-[l.(3,4-DichlorobenzylM-piperi<Unyll-NH3,4-dichIorophcnyl)^ 

N-[ 1 -(3,4-Dichlorobeii2yl)-4-pipcridinyll-NH3-inethoxyphenyl)ui^ and 

^3,4-Dichlorobcnzyl)-4-piperidinyl]-N-(4-methoxyben2yl)am dihydrochloride 

salt. 

6. A process for the preparation of a compound of formula (I) as defined in claim 1 
which comprises: 

2_2 3 10 

(a) when n is at least 1, the CRR group attached directly to T is CHR andTisNR , 

reacting a compound of general formula 

12 3 

wherein n' is 0 or an integer from 1 to3 andR ,R ,R . m and Q are as defined in formula 
(I), with a compound of general formula 
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5 



10 



N-/ \-CR*R=-R' 
H ^ / 

(m) 



or a sail thereof, wherein X, r"*, R^, R^ and R^^ are as defined in formula (I), in the 



presence of a reducing agent; or 

(b) when n is at least 1 . die CR V group attached dlrecUy to T is C(Ci-C4 alkyl)2 and T 
is NR^^, reacting a compound of general formula 

r^(Q)„-(cr'r\-c— nhr" 

(IV) 

wherein n' is 0 or an integer from 1 to 3, R and R each independently represent a 
C1-C4 alkyl group, and r\ R^. R^. R^^. m and Q are as defined in formula (I), with a 
compound of general formula 



>=<f v« 



0=^ ^-CR^R*-R* 

X— X (V) 
wherein X, E*. and are as defined in formula (I), in the presence of a reducing 
IS agent; or 

(c) whenTisC(0)NR*^, reacting a con^KMind of general formula 

R'-(QL-(CR^R\~c;f° 

^OH(VD 

20 wherein r\ R^ R^ Q, m and n arc as defined in formula (I), with a con^und of formula 
(m) or a salt thereof as dbfined in (a) above; or 
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(d) when m is 1 and Q is NR^, reacting a compound of general formula (VH). - L 
wherein represents a leaving group and R is as defined in formula (I), with a 
compound of general formula 



or 
or 



(VIII) 

a salt thereof, wherein n, T, X, R^, R^. R^. R^. R^ and R^ are as defined in formula (D; 



(e) when at least one of R^* and R^ represents a hydrogen atom, reacting a compound of 
general formula 



r'-(Q)„,-(cr'rVt — { 

(IX) 



X— X 



or a salt thereof, wherein R*. R^, Q. m. n, X and T are as defined in foimula (I), with 
compound of general formula (X). R* - C(0) - R^, wherein R^ represents a hydrogen 
aom or a C1-C4 alkyl group and R* is as defined in formula (I), in Ac presence of a 
reducing agent; or 

(f) reacting a compound of formula (K) as defined in (c) above, with a ccmipound of 
general formula 



" (XD 

wherein 1? represents a leaving group and R'*. R^ and R* arc as defined in formula (I); or 
(g) when T is NR*°, reacting a compound of general formula 



R'-(QV(CR*R')— L 



3 

cm 



F22I4 



72 



Wherein l} represents a leaving group and R*. R^, R^, m. n and Q are as defined in 
formula (I), with a compound of formula (IBD or a salt thereof as defined in (a) above; or 

(h) when T is NHC(0)NR '° reacting a compound of general fonnula 

R^(QMCR^R\- N=C=0 

12 3 

wherein R , R , R , Q, m and n are as defined in formula (I), with a compound of formula 
(m) or a salt thereof as defined in (a) above; 



10 and optionally after (a), (b). (c), (d), (e), (f), (g) or (h) forming a pharmaccutically 
acceptable salt or solvate of the compound of formula (I) obtained 

7. A pharmaceutical composition comprising a compound of formula (I), or a 
pharmaceutically acceptable salt or solvate thereof, as clain^ in any one of claims 1 to 4 

15 in association with a pharmaceutically acceptable adjuvant, diluent or carrier. 

8. A process for the preparation of a pharmaceutical composition as claimed in claim 7 
which con^rises mixing a compound of formula (I), or a pharmaceutically acceptable salt 
or solvate thereof, as claimed in any one of claims I to 4 with a pharmaceutically 

20 acceptable afljuvant, dilumt or carrier. 

9. A confound of formula (I), or a phaimaceutically*acceptable salt or solvate thereof, 
as claimed in any one of claims 1 to 4 for use in therq>y. 

25 10. Use of a compound of formula (I), or a pharmaceutically acceptable salt or solvate 
thereof, as claimed in any one of claims 1 to 4 in the manufacture of a medicament for use 
in ther^>y. 



30 



1 1 . A method of treating an inflammatory disease in a patient suffering from, or at risk of, 
said disease, which comprises administering to the patient a therapeutically effective 
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— 

I^^V : 



amount of a compound of formula (I), or a pharmaceutically acceptable salt or solvate 
thereof, as claimed in any one of claims 1 to 4. 



F22I4 
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ABSTRACT 

NOVEL COMPOUNDS 

5 The invention provides compounds of general formula 

X — X 

R^-(QL-(CR^RVt— < N-CR^R'^.R* 

X-X (D 

wherein r' . R^ R^ R*. R^ R*. Q. m. n. X and T aic as defined in the specification, 
processes for their preparation, phannaceutical compositions containing them, and their 
10 use in therapy, especially for the treatment of chemokine receptor related diseases and 
conditions. 
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